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(54) SENSOR CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To identify a sample that is received by a sensor cell 
by utilizing the operation of transistors. 

SOLUTION: The sensor cell comprises receiving means, which may be in the form 
of an electrode 10 coupled to a thin-film transistor T1. A voltage supplied to the 
gate electrode of the transistor T via a switching transistor T7 is controlled 
according to a capacitance value CA being generated by an electrode according to 
the reception of a target sample for identification. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sensor eel which has a thin film transistor and the acceptance means combined with the 
gate electrode of said thin film transistor for receiving the sample for identification. 
[Claim 2] The sensor eel characterized by being constituted according to the value of the electrostatic 
capacity which said acceptance means possesses the electrode for samples, and produces in said 
electrode for samples in a sensor eel according to claim 1 according to acceptance by said electrode for 
samples of said sample for identification so that actuation of said thin film transistor may be controlled. 
[Claim 3] The sensor eel characterized by to constitute said electrode for samples and said criteria 
capacitor as an electrostatic-capacity dividing network combined with the gate electrode of said thin 
film transistor for controlling the amplitude of the electrical-potential-difference pulse outputted to said 
gate electrode according to the value of said electrostatic capacity produced in said electrode for 
samples in the sensor eel which is a sensor eel according to claim 2, and has a criteria capacitor. 
[Claim 4] The sensor eel characterized by being under the metal layer in which said criteria capacitor 
contacts said gate electrode and said gate electrode, and extends in a sensor eel according to claim 3, 
and having the pad field separated from said metal layer by the insulator layer. 

[Claim 5] The sensor eel characterized by said pad field containing a metal or the doped polish recon in 
a sensor eel according to claim 4. 

[Claim 6] The sensor eel characterized by providing the further transistor for outputting said electrical- 
potential-difference pulse to the gate electrode of said thin film transistor according to the pulse for 
selection outputted to the further transistor in a sensor eel given in claim 3 thru/or any 1 term of 5. 
[Claim 7] The sensor eel characterized by said further transistor containing a thin film transistor in a 
sensor eel according to claim 6. 

[Claim 8] The sensor eel characterized by being constituted so that it may change according to the 
value of the electrostatic capacity which the magnitude of the electrical potential difference supplied to 
the gate electrode of said thin film transistor produces in said electrode for samples by the switching 
transistor of said switch-on, when the switching transistor for changing between switch-on and non- 
switch-on is provided in a sensor eel according to claim 2 and said switching transistor is changed to 
said non-switch-on. 

[Claim 9] a sensor eel according to claim 8 — setting — said conductor — the sensor eel characterized 
by providing the line for selection for outputting the pulse for selection for changing said switching 
transistor between a condition and said non-switch-on to the gate electrode of said switching transistor. 
[Claim 10] The line for presetting for supplying an electrical potential difference to the gate electrode of 
said thin film transistor in a sensor eel according to claim 9, The object for read-out for the lines for 
supplying a read-out electrical potential difference to said thin film transistor is provided. A presetting 
cycle is made possible by outputting said pulse for selection to said switching transistor. Said switching 
transistor is changed to switch-on by it, and supply of said electrical potential difference to the gate 
electrode of said thin film transistor is enabled. Subsequently By making a read-out cycle possible and 
changing said switching transistor to said non-switch-on by it by ending said pulse for selection The 
magnitude of the electrical potential difference in the gate electrode of said thin film transistor changes, 
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y. and it is characterized by said thin film transistor being changed to non-switch-on by this change. 

Termination of said pulse for selection. The sensor eel characterized by being constituted so that it may 
therefore decide on the time amount required between the changes to said non-switch-on of said thin 
film transistor as the value of the electrostatic capacity in said electrode for samples. 
[Claim 11] The sensor eel characterized by providing the switching means which combines selectively a 
threshold voltage compensating circuit including the constant current source which supplies the current 
of presetting level through said thin film transistor, and said thin film transistor and said constant 
current source in a sensor eel given in claim 3 thru/or any 1 term of 7. 

[Claim 12] In a sensor eel according to claim 1 1, the transistor of the addition combined with said thin 
film transistor is provided. When said electrical-potential-difference pulse is outputted to the gate 
electrode of said thin film transistor and said constant current source is subsequently disconnected 
from said thin film transistor, The sensor eel characterized by the magnitude of the output current from 
said thin film transistor consisting of the 1 st level determined according to said constant current source 
so that it may change to the 2nd level therefore determined as the value of the electrostatic capacity 
produced in said electrode for samples. 

[Claim 13] The sensor eel characterized by providing a means to opt for change between said 1st level 
and said 2nd level of the output current from said thin film transistor, in a sensor eel according to claim 
12. 

[Claim 14] The sensor eel characterized by said switching means possessing a thin film transistor 
switching circuit in a sensor eel given in claim 11 thru/or any 1 term of 13. 

[Claim 15] The sensor eel characterized by said acceptance means containing gold, silver, or platinum in 
any 1 term of the above-mentioned claim in the sensor eel of a publication. 

[Claim 1 6] The sensor eel characterized by being constituted so that said acceptance means may 
receive said sample in the location which said acceptance means is formed in the location which does 
not overlap said thin film transistor in a sensor eel given in any 1 term of the above-mentioned claim, 
and does not cover the gate field of said thin film transistor. 

[Claim 17] In a sensor eel according to claim 1 or 2, the well part in which said thin film transistor is 
prepared in said acceptance means into a wrap passivation layer is provided. By it It is characterized by 
constituting the layer which contacts said gate electrode and consists the extending metal layer of a 
wrap passivation ingredient. With the charge which said layer which consists of a passivation ingredient 
has a certain thickness, consequently produces in said well part by acceptance by said well part of said 
sample for identification The sensor eel characterized by accomplishing so that the electrical potential 
difference which shows said sample may be produced in the gate electrode of said thin film transistor. 
[Claim 18] The sensor eel characterized by including a plastic plate or a glass substrate in any 1 term of 
the above-mentioned claim in the sensor eel of a publication. 

[Claim 1 9] The sensor characterized by providing the array which changes from the row and column of 
the sensor eel of a publication to any 1 term of the above-mentioned claim. 

[Claim 20] The sensor characterized by providing the line selection register which chooses the line of 
the sensor eel of said array, and the train selection register which chooses the train of the sensor eel of 
said array in a sensor according to claim 19. 

[Claim 21] The sensor characterized by providing a magnification means to amplify the output signal 
from said sensor eel, in a sensor according to claim 19 or 20. 

[Claim 22] The sensor characterized by providing a multiplexing means to multiplex the output signal 
from said sensor eel in a sensor given in claim 19 thru/or any 1 term of 21. 

[Claim 23] The sensor characterized by providing a comparison means to compare with the output signal 
and said reference value from a sensor eel a storing means to store the reference value which shows a 
reference sample, and the display means constituted so that it may be shown whether the sample for 
identification is in agreement with a reference sample in a sensor given in claim 19 thru/or any 1 term of 
22. 
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[Cl&im 24] In the sensor of a publication, each sensor eel possesses a reference electrode in claim 19 
thru/or any 1 term of 23. It is constituted so that two or more reference electrodes arranged by the 
relation estranged through said array may support the common reference matter. The sensor which 
receives an output signal and is characterized by having further a circuit means to equalize from the 
sensor eel containing one in said two or more reference electrodes which support said common 
reference matter. 

[Claim 25] The approach characterized by having the step which establishes the sensor eel containing a 
thin film transistor, and the acceptance means combined with the gate electrode of said thin film 
transistor which receives said sample in the approach of identifying a sample. 

[Claim 26] The approach characterized by having the step which forms said acceptance means in the 
location which does not overlap said thin film transistor in order that said acceptance means may 
receive said sample in an approach according to claim 25 in the location which does not cover the gate 
field of said thin film transistor. 

[Claim 27] The approach which is an approach according to claim 25 or 26, and is characterized by 
controlling actuation of said thin film transistor according to the value of the electrostatic capacity 
produced in said electrode for samples according to acceptance by the electrode for samples of said 
sample in the approach of having the step which establishes said acceptance rjieans as an electrode for 
samples. 

[Claim 28] The approach characterized by having the step which controls the amplitude of the 
electrical-potential-difference pulse outputted to said gate electrode according to the value of said 
electrostatic capacity which forms a criteria capacitor, constitutes said criteria capacitor and said 
electrode for samples in an approach according to claim 27 as an electrostatic-capacity dividing 
network combined with the gate electrode of said thin film transistor, and is produced in said electrode 
for samples. 

[Claim 29] The approach which contacts said gate electrode and is characterized by being under the 
extending metal layer and having the step which forms said criteria capacitor as a pad field separated 
from said metal layer by the insulator layer in an approach according to claim 28. 

[Claim 30] The approach characterized by having the step which prepares said pad field as a field which 
consists of the polish recon which consisted of the metal or was doped in the approach according to 
claim 29. 

[Claim 31] The approach characterized by having the step which prepares the further transistor, and the 
step which controls said electrical-potential-difference pulse outputted to said gate electrode by 
impressing the pulse for selection to said further transistor in an approach according to claim 28. 
[Claim 32] The approach characterized by having the step which prepares said further transistor as a 
thin film transistor in an approach according to claim 31. 

[Claim 33] The step which combines the switching transistor and said electrode for samples for 
performing the change between switch-on and non-switch-on in an approach according to claim 27, 
Said electrode for samples is combined with the step which said switching transistor operates by said 
switch-on, and supplies an electrical potential difference to the gate electrode of said thin film 
transistor with said switching transistor. By it The approach characterized by having the step which 
changes according to the value of the electrostatic capacity which the magnitude of the electrical 
potential difference supplied to the gate electrode of said thin film transistor produces in said electrode 
for samples when said switching transistor is changed to said non-switch-on. 

[Claim 34] The approach characterized by changing said switching transistor between said un-flowing 
and said switch-on in an approach according to claim 33 by outputting the pulse for selection to said 
switching transistor from the line for selection. 

[Claim 35] The line for presetting for supplying an electrical potential difference to the gate electrode of 
said thin film transistor in an approach according to claim 34, It has the step which prepares the line for 
read-out for supplying a read-out electrical potential difference to said thin film transistor. By this A 
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presetting cycle is made possible by outputting said pulse for selection to said switching transistor. Said 
switching transistor is changed to switch-on by said presetting cycle, and said electrical potential 
difference is supplied to the gate electrode of said thin film transistor. Subsequently By terminating said 
pulse for selection, a read-out cycle is made possible and said switching transistor is changed to said 
non-switch-on by this read-out cycle. By this change The magnitude of the electrical potential 
difference in the gate electrode of said thin film transistor changes, and it is characterized by being 
made as [ change / by this change / to non-switch-on / said thin film transistor ]. Termination of said 
pulse for selection, The approach characterized by therefore deciding on the time amount required 
between the changes of said thin film transistor to said non-switch-on as the value of the electrostatic 
capacity in said electrode for samples. 

[Claim 36] The approach characterized by having the step which prepares a threshold voltage 
compensating circuit including the constant current source which supplies the current of the level which 
flows the inside of said thin film transistor, and by which presetting was carried out, and the switching 
means which combines said constant current source with said thin film transistor selectively in an 
approach given in claim 28 thru/or any 1 term of 30. 

[Claim 37] The step which combines an additional transistor with said thin film transistor in an approach 
according to claim 36, Said constant current source is disconnected from the step which outputs said 
electrical-potential-difference pulse to the gate electrode of said thin film transistor, and said thin film 
transistor. By this cutting The approach characterized by having the step which changes the magnitude 
of the output current from said thin film transistor from the 1st level determined according to said 
constant current source to the 2nd level therefore determined as the value of the electrostatic capacity 
produced in said electrode for samples. 

[Claim 38] In an approach according to claim 25 or 26, contact said gate electrode, and the extending 
metal layer so that the layer which consists of a wrap passivation ingredient may be prepared It is 
characterized by having the step which establishes said acceptance means as a well part constituted in 
a wrap passivation layer in said thin film transistor. With the charge which said layer which consists of a 
passivation ingredient has a certain thickness, consequently produces in said well part by acceptance by 
said well part of said sample for identification The approach characterized by accomplishing so that the 
electrical potential difference which shows said sample may be produced in the gate electrode of said 
thin film transistor. 

[Claim 39] The approach characterized by having the step which manufactures said sensor eel on the 
substrate which changes from plastics or glass to claim 25 thru/or any 1 term of 37 in the approach of a 
publication. 

[Claim 40] The approach characterized by having the step which prepares two or more sensor eels 
constituted as an array which changes from the row and column of a sensor eel to claim 25 thru/or any 
1 term of 38 in the approach of a publication. 

[Claim 41] The approach characterized by having the step which prepares the line selection register 
which chooses said line of a sensor eel in said array in an approach according to claim 40, and prepares 
the train selection register which chooses the train of a sensor eel in said array. 

[Claim 42] The approach characterized by having the step which establishes a magnification means to 

amplify the output signal from said sensor eel, in an approach according to claim 40 or 41. 

[Claim 43] The approach characterized by having the step which establishes a multiplexing means to 

multiplex the output signal from said sensor eel in an approach given in claim 40 thru/or any 1 term of 

42. 

[Claim 44] The chemical sensor characterized by providing the sensor of a publication in a sensor eel 
given in claim 1 thru/or any 1 term of 18 or claim 19 thru/or any 1 term of 24. 

[Claim 45] Fingerprint recognition equipment characterized by providing the sensor of a publication in a 

sensor eel given in claim 1 thru/or any 1 term of 18 or claim 19 thru/or any 1 term of 24. 

[Claim 46] Operating instructions of the biosensor which has the approach of a publication in claim 25 
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thrti/or any 1 term of 43. 

[Claim 47] Operating instructions of the fingerprint recognition equipment characterized by having the 
approach of a publication in claim 25 thru/or any 1 term of 43. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to the sensor which unified a sensor eel and such a sensor cel. 
[0002] The chemical sensor with which the array which consists of the sensor eel containing a semi- 
conductor transistor was unified is known. Generally by such sensor, the silicon wafer has been used as 
a substrate ingredient. However, silicon is an expensive ingredient relatively, and since a biosensor can 
use it only once by disposal in the case of a type of a certain kind of sensor still like a biosensor, it 
poses a problem with the especially important abolition nature of the sensor after an activity. When 
silicon is used as a substrate ingredient, the disposal of a used biosensor poses a still more troublesome 
problem. 

[0003] In addition, it is known that the difficulty relevant to manufacture of the transistor array on a 
silicon substrate will increase remarkably with buildup of array size. For this reason, there is an 
inclination for the device of the high density which uses a silicon substrate also in the case of the array 
of which predetermined size to be used. In the case of a biosensor, just this high recording density may 
pose a problem. It is because there are requirements that the active part of the micro electro nick chip 
which unified the array must operate in a wet environment in much application. 

[0004] The chemical sensor of many forms, such as a biosensor, is proposed. In the multi-biosensor of 
one type, pH sensor of the array form which consists of four ion-sensitive field-effect transistors 
(ISFET) combined with four metal oxide film field-effect transistors (MOSFET) which function as a 
source follower circuit possesses. However, in order to perform insulation sufficient between ISFET(s), 
in the proposed array, size becomes what was relatively bulky, furthermore, ISFET is one form of a 
transistor, and in case it insulates such a device from a solvent to be examined, ****** in ** produce it. 
In order that some may solve the problem of this insulation, the method of manufacturing ISFET and 
MOSFET on a silicon layer in the form of the separate field of the shoes supported on silicon on 
sapphire is proposed. Sapphire was used as a substrate ingredient for the outstanding electrical 
insulating characteristic. Subsequently, a protective coat is formed in an ISFET gate front face, and the 
film which induces a compound to be examined, respectively continues after that. Thus, it is also 
possible to use it in order for each formed sensor to function as a pH sensor and to perform detection 
of a urea, a glucose, and a potassium. However, as mentioned above, this sensor array had 
comparatively large size, and when it was 4 sensor array, it was width of face of 2mm, and size with a 
die length of 6mm mostly. Furthermore, while silicon on sapphire is applicable to manufacture of an array 
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only to a certain fixed size and array size becomes large, it is well-known data that the problem relevant 
to the array manufacture by silicon activity increases substantially. Furthermore, since the silicon 
substrate ingredient and especially the substrate ingredient that consists of sapphire are relatively* 
expensive, the chemical sensor of the above-mentioned type becomes what has a very high 
manufacturing cost. When it takes into consideration that the sensor of many types can use it only once 
by disposal, the side face of this cost is an especially troublesome problem. Furthermore, since these 
ingredients cannot be discarded easily, a serious problem will be produced on an environment about the 
disposal after an activity. 

[0005] Recently, utilization of a submicron CMOS technology was proposed as a biosensor array for 
DNA analysis. With this technique, manufacture of the array which consists of about 1000 sensor eels 
on the substrate of the size of number square millimeter order was attained. However, since a CMOS 
device is manufactured on a silicon substrate, the proposed array will have high recording density. In 
order to insulate an active CMOS device from wet operating environment, the integrated mold reaction 
checking chamber (integratedreaction test chamber) of dedication of the cavity form arranged between 
two printed circuits by which sealing closure was piled up, set and carried out is prepared. The DNA 
ingredient for analysis is separated into the 2 chain by heating, and, subsequently an indicator is 
attached with a fluorescence molecule using biochemical processing. Subsequently, the specimen 
containing a DNA strand contacts a chip and is arranged. When one DNA strand has the array which is 
in agreement with a target's (target) array established on the electrode of a sensor, hybridization 
(hybridization) arises and the physical localization (localization) of the DNA sample to the suitable 
electrode top of a chip arises as a result. Subsequently, the rinse of the chip is carried out and a sensor 
is read with a CCD camera. Since the indicator is attached with the fluorescence molecule, as for a 
DNA strand, the generating part of association (bonding) is shown by the relative brightness on the 
electrode of a device. The compatibility of the ingredient for conveying a sentiment chip concept (wet- 
chip concept) with high dependability, manufacture, and a package are recognized as an important 
trouble about the applicability of such a device. These troubles can aim at eclectic solution by the 
requirements that high recording density must be attained on a silicon substrate ingredient. Moreover, 
such a biosensor becomes what has a high manufacturing cost relatively so that clearly from the above- 
mentioned explanation. 

[0006] Since comparatively cheap non-silicon substrates, such as soda glass and plastics, can be used 
for a thin film transistor (TFT), a manufacturing cost becomes cheap relatively. Since it is the ingredient 
in which disposal is possible relatively, utilization of a plastic plate can give an additional advantage. 
Furthermore, TFT can be easily manufactured as an array of a large area, and such a technique is in 
industry in manufacture of for example, an active-matrix mold liquid crystal display etc., and is already 
used widely. Therefore, the production process is fully proved and can obtain relatively the device [ in 
low cost ] which can operate the high yield with high dependability especially as compared with a silicon 
substrate device. Consideration of that the array of an area larger than an available array can be 
manufactured with high dependability from a silicon substrate increases these advantages further. It is 
thought that there is a very big problem in using a silicon wafer substrate as an object for the arrays of 
such a large area. It is mentioned that originate in the substrate ingredient itself and semi-conductor 
manufacturing technology which must be adopted inevitably as the reason, and manufacture of an array 
becomes increasingly difficult, and cost becomes high. 

[0007] In order to detect a certain kind of matter, in case such a device is used, a fault also exists in 
relation to the engine performance of the device. Generally the comparison-film which consists of the 
silicon dioxide (Si02) supported on the doped silicon substrate is contained in MOSFET. This SiO two- 
layer has the proper electrostatic capacity inversely proportional to the thickness of a layer. When 
preparing SiO two-layer by the typical thickness of about 100nm, remarkable loss of an electrostatic- 
capacity nature signal arises from a device. This loss originates in SiO two-layer proper electrostatic 
capacity. When preparing SiO two-layer as a film dramatically and aiming at an improvement of a signal 



output, a device becomes instability dramatically during an activity. If the electrode for detection is 
made very small, it will become mitigable [ conflict in these designs ]. However, since the electrode for 
detection is what is used in order to receive the quality of an identification object, it needs to 
manufacture the electrode for detection in usable size actually. Therefore, although it is necessary to 
take the comparatively large gate field of MOSFET, by prepare a comparatively large gate field, the 
recording density of the transistor which can be hold on the silicon substrate of finite size will decrease 
substantially, and the problem on the fundamental manufacture in connection with utilization of the 
silicon transistor as an object for chemical sensors will arise in that this reduction will reduce the 
number of the sensor eels which can be shortly hold in a sensor array. 

[0008] As for the dominant factor at the time of a device design, since the need of attaining very high 
recording density does not become especially in the case of a chemical sensor or a biosensor, it shows 
a remarkable advantage at a comparatively cheap price for manufacture of TFT to be easily possible as 
an array of a large area as compared with the silicon device currently used conventionally. Therefore, 
the field relevant to each sensor eel of the array which receives the sample for identification becomes 
possible [ moving from a location with the component of an active semi-conductor ], when required, and 
the problem of the insulation which exists about the present silicon substrate device is solved for some. 
Furthermore, the detection field (the form of the electrode for DNA sensors may be carried out) which 
receives the sample for identification becomes possible [ making it the thing of comparatively large 
size ], a detection field is expanded, and an improvement of the engine performance is achieved. 
Furthermore, it becomes possible to reduce the pack density of TFT from the pack density seen with 
much present application which is using these devices, and another advantage will be given by utilization 
of this expanded detection field in that lifting of the yield of the device which functions thoroughly can 
be acquired from the existing production process. 

[0009] It is known that TFT shows mobility lower than a silicon substrate transistor, and when 
manufacturing TFT as a transistor device which consists of the array of a large area which is the special 
advantage of a biosensor, TFT may show fluctuation of the transfer characteristics between the 
transistors in an array. These fluctuation becomes remarkable, and in order to identify one sample 
especially, when it is a DNA biosensor with many samples necessary [ to be analyzed ] general vitally, 
the array of a large area serves as an advantage which meaning has in reduction of time amount 
required for sample analysis dramatically, as array size becomes large. 

[0010] So, when use the electrostatic capacity produce between an electrode and the sample for 
identification as the measurement technique, the potential fault relevant to the variability of the engine 
performance of TFT be solve, and I be further understand as a gestalt with suitable for this invention 
make such a device usable easily as an active device for chemical sensors of the form of the array of a 
large area which consist of a sensor cel. 

[001 1] By using TFT as an object for chemical sensors, the production capacity of the array of a large 
area which the advantage on the cost which surpasses the activity of a silicon substrate device is not 
only acquired, but has the improved detection field will also be obtained. Furthermore, the significant 
additional advantage of the improved abolition nature is also produced. This advantage is an advantage 
especially important for a biosensor device or a chemical sensor device in the reason such a device may 
be used only once by disposal as mentioned above. 

[0012] Therefore, it is the object of this invention to offer the improved sensor eel which uses a thin 
film transistor. Furthermore, it is the objects of this invention to use detection of the electrostatic 
capacity in the electrode produced from the electrode which receives the sample for identification as 
the measurement technique, and to use this electrostatic capacity further, in order to control actuation 
of a thin film transistor. 

[0013] According to the 1st mode of this invention, the sensor eel possessing the acceptance means of 
the sample for identification combined with the gate electrode of a thin film transistor and a thin film 
transistor is offered. 
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[0014] With a suitable configuration, the above-mentioned sensor eel possesses a criteria capacitor, the 
electrode for samples and a criteria capacitor are constituted as an electrostatic-capacity dividing 
network (capacitance divider circuit) combined with the gate electrode of a thin film transistor, and this 
dividing network is prepared as an object for control of the amplitude of the electrical-potential- 
difference pulse outputted to a gate electrode according to the value of the electrostatic capacity 
produced with the electrode for samples. 

[0015] With structure with a suitable sensor eel, a criteria capacitor possesses the pad field under a 
gate electrode and the gate electrode separated from this gate electrode by the insulator layer. 
[0016] It is desirable to be constituted so that actuation of a thin film transistor may be controlled 
according to the electrostatic-capacity value which the above-mentioned acceptance means possesses 
the electrode for samples, and produces in the electrode for samples suitably according to acceptance 
by the electrode for samples of the sample for identification. 

[0017] It is constituted so that it may become small according to the value of the electrostatic capacity 
which the magnitude of the electrical potential difference outputted to a gate electrode by the switching 
transistor by switch-on when the switching transistor to which a sensor eel changes between non- 
[ switch-on and ] switch-on with a substitute configuration is provided, a gate electrode is further 
contained in a thin film transistor and a switching transistor is changed to non-switch-on produces in 
the electrode for samples. 

[0018] The line for selection where a sensor eel outputs the pulse for selection for changing a switching 
transistor between switch-on and non-switch-on in this 1st mode of this invention suitably, The line for 
writing which supplies an electrical potential difference to the gate electrode of a thin film transistor, It 
has the line for read-out which supplies a read-out (read) electrical potential difference to a thin film 
transistor. A write cycle becomes possible by outputting the pulse for selection to a switching transistor. 
A switching transistor is changed to switch-on by this write cycle. Supply of the electrical potential * 
difference to the control gate of a thin film transistor is enabled. In that case By a read-out cycle's 
becoming possible and performing the change to the non-switch-on of a switching transistor by this 
read-out cycle by terminating the pulse for selection It is desirable to be constituted so that the 
magnitude of the electrical potential difference in the gate electrode of a thin film transistor may change, 
a thin film transistor may be changed to non-switch-on by this change and supply of the output signal 
from a thin film transistor may be terminated. Therefore, it decides on the time amount required 
between termination of the pulse for selection, and the change of the thin film transistor to non-switch- 
on as the value of the electrostatic capacity in the electrode for samples. 

[0019] Suitably, as for a sensor eel, it is desirable that a threshold voltage compensating circuit 
(threshold voltage compensation) including the constant current source which supplies the current of 
the presetting level which flows the inside of a film transistor, and the switching means which combines 
this constant current source with a thin film transistor selectively can be included. 
[0020] When the transistor of the addition by which the sensor eel was combined with the thin film 
transistor is provided most suitably, an electrical-potential-difference pulse is outputted to the gate 
electrode of a thin film transistor and a constant current source is disconnected from a thin film 
transistor, it is desirable for the magnitude of the output current from a thin film transistor to consist of 
the 1 st level determined according to the constant current source so that it may change to the 2nd 
level according to the value of the electrostatic capacity produced in the electrode for samples. 
[0021] It is desirable to become the configuration that an acceptance means receives a sample in the 
location which the above-mentioned acceptance means is suitably constituted by the location which 
does not overlap a thin film transistor, and does not cover the gate field of a thin film transistor. 
[0022] Suitably, it is desirable to manufacture a sensor eel on a plastic plate. According to the 2nd mode 
of this invention, the sensor possessing the array which consists of the row and column of a sensor eel 
according to the 1st mode of this invention is offered. 

[0023] According to the 3rd mode of this invention, the identification approach of the sample which has 
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the* step which prepares the sensor eel containing a thin film transistor and the electrode for samples 
which receives a sample, and the step which controls actuation of a thin film transistor according to the 
value of the electrostatic capacity produced from sample acceptance by the electrode for samples in 
the electrode for samples is offered. 

[0024] Suitably, as for the above-mentioned identification approach, it is desirable to have the step 
which controls the amplitude of the electrical-potential-difference pulse outputted to a gate electrode 
according to the value of the step which forms a criteria capacitor, the step which constitutes this 
criteria capacitor and the electrode for samples as an electrostatic-capacity dividing network combined 
with the gate electrode of a thin film transistor, and the electrostatic capacity produced in the electrode 
for samples. 

[0025] In the 2nd mode of the above of this invention, suitably the above-mentioned approach The step 
which combines the switching transistor which performs the change between switch-on and non- 
switch-on, and the electrode for samples, The electrode for samples is combined with the step which 
makes a switching transistor switch-on and supplies an electrical potential difference to the gate 
electrode of a thin film transistor with a switching transistor. By it When a switching transistor is 
changed to non-switch-on, it is desirable to have the step which changes according to the value of the 
electrostatic capacity which the magnitude of the electrical potential difference supplied to the gate 
electrode of a thin film transistor produces in the electrode for samples. 

[0026] A switching transistor is suitably changed between non-switch-on by outputting the pulse for 
selection to a switching transistor from the line for selection. The line for writing for supplying an 
electrical potential difference to the gate electrode of a thin film transistor, The line for read-out for 
supplying a read-out electrical potential difference to a thin film transistor is prepared. By outputting 
the pulse for selection to a switching transistor, a write cycle is made possible and a switching 
transistor is changed to switch-on by this write cycle. By this change Output an electrical potential - 
difference to the control gate of a thin film transistor, and a read-out cycle is further made possible by 
terminating the pulse for selection. A switching transistor is changed to non-switch-on by this read-out 
cycle. By this change The magnitude of the electrical potential difference in the gate electrode of a thin 
film transistor is changed, a thin film transistor is changed to non-switch-on by the change, and the 
output signal from a thin film transistor is terminated. Termination of the pulse for selection, It is 
desirable to decide on the time amount required between the changes of the thin film transistor to non- 
switch-on as the value of the electrostatic capacity in the electrode for samples therefore. 
[0027] It is desirable to have most suitably the step at which the above-mentioned approach prepares a 
thin film transistor on a plastic plate. 

[0028] It is desirable for the above-mentioned approach to combine an additional transistor with a thin 
film transistor suitably, to output an electrical-potential-difference pulse to the gate electrode of a thin 
film transistor, to disconnect a constant current source from a thin film transistor, and for this to also 
have the step which changes the magnitude of the output current acquired from a thin film transistor to 
the 2nd level determined according to the value of the electrostatic capacity produced from the 1st 
predetermined level determined according to the constant current source in the electrode for samples. 
[0029] According to the 4th mode of this invention, the sensor according to the 2nd mode of the 
biosensor possessing the sensor eel according to the 1st mode of this invention or this invention is 
offered. 

[0030] According to the 5th mode of this invention, the fingerprint recognition equipment possessing the 
sensor according to the 2nd mode of the sensor eel according to the 1st mode of this invention or this 
invention is offered. 

[0031] According to the 6th mode of this invention, the operating instructions of the biosensor 
according to the 3rd mode of this invention or fingerprint recognition equipment are offered. 
[0032] When drawing 1 is referred to, the sensors 2, such as a chemical sensor, are Lines 6 and 6a... 
They are 6n and Trains 8 and 8a... They are the sensor eels 4a and 4b arranged by 8n... The array which 
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consists of 4n is provided. A thin film transistor (TFT) T1, an electrode 10, and the further transistor T6 
and the further criteria capacitor Cr are contained in each sensor eel 4a. Moreover, the actuation 
explained below to be the train presetting register 12, the line selection register 14, and the train 
selection register 16 is also included in a sensor 2. Multiplexing / amplifying circuit 20 which operates 
under control of another train selection register 22 are formed in order to perform magnification and 
multiplexing of the output signal from a sensor eel, and an output signal is outputted from a sensor array 
with the output line 24. Although the electrode 10 is shown by drawing 1 as a plate electrode which 
receives a fingertip, the electrode in a solution can be similarly included by the electrode 10. The circuit 
constituted as sensor eel 4a of a graphic display is included in drawing 1 at each of the sensor eel of an 
array. 

[0033] The sensor of the graphic display to drawing 1 operates in steady state detection mode, and the 
electrical potential difference of the gate electrode 26 of a transistor T1 is determined by the value of 
the electrostatic capacity produced with the electrode 10 (the capacitor notation Cs shows to drawing 
1 ) produced from the electrode 10 which receives the sample for identification combined with the value 
of the criteria capacitor Cr as a result. 

[0034] At the time of initiation of a cycle, the sensor eel within trains, such as a train 8. is beforehand 
set up by impressing the electrical potential difference from the train presetting register 12 to the line 
28 for presetting. The transistor T6 of each eel is turned on, and bias voltage **** is impressed to the 
gate electrode 26 of a transistor T1. This bias voltage **** is outputted and is [ from non-switch-on / 
change ] ready [ for switch-on ] so that a transistor T1 may be set to the predetermined operating 
point of that characteristic curve. Moreover, when a consecutiveness pulse is impressed to the gate 
electrode 26 so that it may explain below, not going up to level with the electrical potential difference of 
the gate electrode 26 is guaranteed by the above-mentioned change. Such level is the current level 
which cannot let a transistor T1 pass and which'is too high, and is the current of level which will * 
probably destroy a transistor T1. 

[0035] The pulse for line selection is outputted to Node N through the criteria capacitor Cr by the 
activity of the line selection register 14 with a line 30. The pulse for train selection is supplied with a line 
32 by the activity of the train selection register 16. Since the pulse for line selection and the pulse for 
train selection are not outputted at the event of arbitration only to one line and one train, selection of 
single eels, such as sensor eel 4a of drawing 1 , is attained. For example, it is assumed that sensor 4a 
receives a fingertip with the fingerprint made into the object of identification. An electrode 10 receives a 
part of fingertip, and electrode 10a of sensor eel 4b which adjoins [ near / in train 8a / immediately ] 
receives the adjacent part of the fingertip. Since the front face of a fingertip functions as a collaboration 
electrode with Electrodes 10 and 10a, read-out of the value (shown in drawing 1 as Cs) of the 
electrostatic capacity between a fingertip and each of Electrodes 10 and 10a becomes possible. In order 
that electrostatic capacity Cs and Cr may make AC divider substantially, when sensor eel 4a receives 
the pulse for line selection with a line 30, according to the value of the criteria electrostatic capacity Cr, 
and the value Cs of the electrostatic capacity produced from the fingertip which touched the electrode 
10, the magnitude of the electrical potential difference in Node N is changed. 

[0036] As mentioned above, bias is almost applied to a transistor T1 to a flowing point by the impression 
of an electrical potential difference **** to the gate electrode 26. Therefore, when sensor eel 4a is 
chosen by the impression of the pulse for line selection to a line 30, and the impression of the pulse for 
train selection to a line 32, the magnitude of the electrical potential difference of the initial value **** in 
Node P rises to the value determined by the relative values Cs and Cr of electrostatic capacity. Since 
Cr is a fixed value capacitor, the value of this electrical potential difference is proportional to the value 
Cs of electrostatic capacity. The value of the output current acquired from a transistor T1 as this 
natural result will be proportional to the value Cs of electrostatic capacity. Therefore, a thin film 
transistor T1 will be controlled according to the value of the electrostatic capacity produced with the 
electrode 10 for samples produced as a result of acceptance by the electrode for samples of the sample 
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for 'identification (a part of fingerprint of a fingertip). 

[0037] The current of the output line 34 is sent out to multiplexing / amplifying circuit 20. In multiplexing 
/ amplifying circuit 20, the selection signal from the 2nd train selection register 22 is given to the train 
selection signal and coincidence of a line 32 to a transistor T1. Bias voltage Vbias is outputted to the 
gate electrode of a transistor T5. Thus, suitable selection of a transistor T1 enables it to perform 
magnification and multiplexing to up to the output section 24 of the output current of a line 34. Similarly, 
it is also possible to multiplex the output current from other sensor eels to up to the output section 24. 
[0038] When the sensor 2 possesses fingerprint recognition equipment, in the fingertip which contacted 
the sensor and was placed, Yamabe of a fingerprint pattern in contact with a certain fixed electrode for 
samples arises, and the trough of a fingerprint pattern in contact with another electrode for samples 
arises in it. When it assumes that Yamabe of a fingerprint has been received with the electrode 10 and 
the trough of a fingerprint has been received by electrode 10a, the value Cs of the electrostatic 
capacity of sensor eel 4a differs from the value Cs of the electrostatic capacity of sensor eel 4b. A 
thing with the same said of other sensor eels in the array. which receives Yamabe of a fingerprint 
pattern or a trough is applied. Typically, a sensor 4 can possess the sensor eel array of 200x300. 
Therefore, by taking the suitable timing of the signal from the line selection register 14 and the train 
selection registers 16 and 22, the sensor eel of an array is scanned continuously and it becomes 
possible to send out to storage the output signal with which the sensor eel which appears in the output 
section 24 was multiplexed. By the comparator, it becomes possible to compare with a reference value 
the value in which these samples were stored, and identification of a fingerprint is attained as a result of 
such a comparison. The output signal of the output section 24 can also be sent out to the display for 
displaying a fingerprint image which is detected by the sensor 2. 

[0039] It is desirable suitably to manufacture multiplexing / amplifying circuit 20 in one with a sensor 2, 
and the transistor (transistors T1-T5 are illustrated as the part) of a circuit may possess TFT on a 
sensor 2 and the common substrate 36 in that case. Each transistor T6 for sensor eels may possess . 
TFT. Although it possesses the suitable charge of supporting material of arbitration, when a substrate 36 
manufactures suitably all the transistors that consist of a sensor 2 as TFT, it is desirable for a substrate 
36 to contain plastic material. 

[0040] Although the steady state detection sensor of a graphic display was explained to drawing 1 in 
relation to fingerprint recognition equipment, it is also possible to use this steady state detection sensor 
as a biosensor which performs detection and recognition of DNA, an antibody, etc. of a liquefied 
biomaterial. In this case, some electrodes which receive the matter in a solution are prepared. It 
becomes possible to identify special material as compared with a predetermined reference value about 
the value of the electrostatic capacity produced from this matter. 

[0041] Drawing 2 shows the alternative example of the sensor eel according to this invention. The 
sensor eel of the graphic display to drawing 2 operates in 'change detection (transient detection)' mode, 
and identification of a sample is performed using the time constant determined with the value of the 
electrostatic capacity produced from the electrode which receives the DNA sample which is in this 
'change detection' mode, for example, is made into the object of identification. 

[0042] In the sensor eel 4 of the graphic display to drawing 2 , a switching transistor T7 is combined 
with an electrode 10, and the node P prepared between the transistor T7 and the electrode 10 is 
combined with. the gate electrode T1 of a thin film transistor. Since a selection signal Vselect, the 
presetting signal Vpreset, and the read-out signal Vread are outputted, the line 40 for selection, the line 
42 for writing, and the line 44 for read-out are formed, respectively. Since an output signal is outputted 
in the output section 24, multiplexing / amplifying circuit 20 is formed. 

[0043] Actuation of the circuit of a graphic display is explained to drawing 2 R> 2 in relation to 
identification of a liquefied DNA sample. However, by the same approach as the approach explained with 
reference to drawing 1 , if available, he should understand the change detector of the graphic display to 
drawing 2 also about the case of fingerprint recognition. In fingerprint detection, the reference electrode 
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46 tof drawing 2 will be constituted by the front face of a fingertip, and the electrical potential difference 
Vref of drawing 2 will be outputted with the charge generated on the surface of a fingertip. 
[0044] The transistors T1 and T7 to which both sides can possess TFT at the time of initiation of an 
operating cycle are to un-flow, i.e., an OFF condition. An electrode 30 is constituted as an electrode 
within a suitable container, and is put into liquefied DNA into this container. Since DNA is fixable, it is 
received with an electrode 10, consequently the electrostatic-capacity value CA produces it between 
the electrode 10 for samples, and a reference electrode 46. 

[0045] The cycle set up beforehand is started and a switching transistor T7 is changed from non- 
switch-on to switch-on by impressing an electrical potential difference Vselect to the gate electrode of 
a transistor T7. The electrical potential difference Vpreset set up beforehand is simultaneously supplied 
to the source electrode of a transistor T7, and the read-out electrical potential difference Vread is 
impressed to the source electrode of a transistor T1. It goes up to the electrical-potential-difference 
Vpreset level to which the electrical potential difference in Node P was beforehand set when the 
transistor T7 was changed to ON, and if the electrical potential difference in Node P exceeds the 
threshold voltage of a transistor T1, a transistor T1 will change to ON and the current of the output 
section of a transistor T1 will serve as a function of the electrical potential difference in Node P (gate 
electrode of a transistor T1). 

[0046] Subsequently, by terminating the selection electrical potential difference Vselect, a read-out 
cycle is started and a transistor T7 is changed to un-flowing [ of origin ], i.e., an OFF condition. If a 
transistor T7 is changed to OFF, the electrical potential difference of Node P will fall by leakage through 
a transistor T7, therefore, it will be determined as the electrostatic-capacity value CA, the rate, i.e., the 
time constant, which this leakage produces, and, therefore, this electrostatic-capacity value will be 
further determined as the amount of identifications of the DNA sample which the electrode 10 for 

samples receives. Interrelative reduction of a current arises in the output section of a thin film 

transistor T1, and this current is sent out to multiplexing / amplifying circuit 20 as the magnitude of the 
electrical potential difference in Node P becomes small. When the electrical potential difference in Node 
P falls below to the threshold voltage of a transistor T1, a transistor T1 changes to OFF and reduces 
further the current sent out to multiplexing / amplifying circuit 20 to the level of the leakage current 
which flows the inside of a transistor T1. A transistor T7 is used as a digital switching transistor, and, on 
the other hand, it is understood from the above-mentioned explanation that a transistor T1 functions as 
a converter from analog voltage to a current. Therefore, it becomes possible to determine the amount of 
identifications of the sample which an electrode 10 receives by acting as the monitor of the current 
therefore determined as the electrostatic-capacity value CA in the output section of a transistor T1. 
[0047] In order to use it as a biosensor, the pair of a sensor eel like a graphic display can be prepared in 
drawing 2 . One eel of a couple functions as a eel for samples, and a pair of another side functions as a 
reference eel which a reaction did not produce. 

[0048] When using the sensor eel of a graphic display for drawing 1 and drawing 2 as a chemical sensor 
or biosensors (DNA sensor etc.), subsequently it is necessary to write in first the chemistry ingredient 
and biomaterial which are made into the object of identification into a eel, and to write in up to a 
reference electrode. This writing can be considered to be the write-in phase of a eel, and is performed 
suitably at the time of manufacture. of a device, the electromagnetism which it is possible to use an ink 
jet head with sufficient convenience, and to perform adhesion of a chemistry ingredient and a 
biomaterial, and impresses a charge to an electrode — by adhesion, adhesion of a up to [ an electrode ] 
is assisted and the quality of an affix can be drawn to the adhesion part of a request of an electrode. 
[0049] Drawing 3 is drawing showing the embodiment of available semi-conductor structure, in order to 
form a thin film transistor T1, an electrode 10, and the criteria capacitor Cr. 

[0050] The layer which consists of the polish recon 48 is contained in the TFT structure of drawing 3 , 
and this polish recon layer is suitably supported by the substrate 36 with desirable it being the 
ingredient which consists of plastics or a soda glass ingredient. The gate electrode 26 is formed on the 
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polish recon layer 48, and is separated from a polish recon layer by the insulating layer 50 which 
consists of a silicon dioxide. The gate electrode 26 is covered with the passivation layers (passivation 
layer) 52 and 54. 

[0051] An insulating layer 50 and the gate electrode 26 are a wrap about the pad field 56 which consists 
of the metal or the doped polish recon which was constituted so that it might extend in the field whole 
polish recon layer 48, and was formed on the substrate 36. The well extended below is established in the 
passivation layers 52 and 54, and exposure of the gate electrode 26 is performed in a wrap field in the 
pad field 56. The electrode 10 which may be a thing containing gold, silver, or platinum extends below, 
and is formed into the well in contact with the gate electrode 26. Thus, a criteria capacitor is formed 
between the pad field 56 and the gate electrode 26. By drawing 3 , the criteria capacitor is shown by the 
dotted line as an example. 

[0052] Moreover, without being contradictory to the need of attaining the maximum recording density on 
an expensive silicon substrate ingredient, since it is not what unified TFT and unified the silicon 
substrate transistor, the structure of the graphic display to drawing 3 can arrange an electrode 10 so 
that TFT may not be overlapped. An electrode 10 is constituted so that the gate field of TFT may not 
be covered as a result. Therefore, an electrode 10 becomes possible [ considering as the electrode of 
the amplification size which can aim at an improvement of device sensibility ], and becomes possible 
[ manufacturing more easily enclosure required in order to insulate TFT from the wet environment 
further produced in an electrode with higher dependability ]. It is because the requirements that the high 
recording density of a device must be attained on an expensive substrate do not exist. 
[0053] Drawing 3 shows that the compact configuration which unified the thin film transistor T1, the 
electrode 10, and the criteria capacitor Cr is given according to this structure. Consequently, it 
becomes possible to unify this structure in the steady state detection sensor eel of drawing 1 . If the 
sample for identification is received with an electrode 10, the value Cs of the electrostatic capacity of 
the graphic display to drawing 3 produced between an electrode 10 and a sample will be combined with 
the indispensable criteria capacitor Cr, and the electrostatic-capacity dividing network explained with 
reference to drawing 1 will be formed. Actuation of TFT is controlled by this dividing network. 
[0054] To drawing 2 , in the case of the change detection sensor eel of a graphic display, since the 
criteria capacitor is unnecessary, the pad field 56 can be excluded. 

[0055] As mentioned above, there is fluctuation of threshold voltage as one trouble about poly-Si TFT. 
This fluctuation is compensated and the alternative circuit of the sensor eel which supplies the output 
which is equal to an output from TFT over the substrate of a large area is illustrated by drawing 4 R> 4. 
[0056] In the sensor eel of drawing 4 , a thin film transistor T1 is combined with either a constant 
current source Isource or an output line through Switch S. The additional transistor T8 which operates 
as a switching transistor is connected between the gate of a thin film transistor T1, and a drain 
electrode, and the criteria capacitor Cr is connected between the gate of a transistor T1 , and a source 
electrode. The electrode (not shown to drawing 4 ) which receives the sample for identification is also 
combined with the gate electrode of a transistor T1. Therefore, the electrostatic-capacity divider 
equipped with the criteria capacitor Cr with the sample electrostatic capacity Cs is formed by the 
approach explained with reference to drawing 1 , and the same approach. 

[0057] If a transistor T8 is turned on, the electrical potential difference VGS from the gate to the 
source of a transistor T1 and the electrical potential difference VDS from a drain to the source will 
become equal. Under such conditions, the operating characteristic of a transistor T1 is simplified, as 
shown in drawing 5 . When Switch S is in a location "1", the current from a constant current source 
Isource is lengthened through a transistor T1, and the result of the voltage drop VDSref covering the 
ends of a transistor T1 arises. Since the transistor T8 is turned on (therefore, VGS is equal to VDS in 
the case of a transistor T1), the voltage drop VDSref produced over the ends of a transistor T1 is 
stored into the criteria capacitor Cr. 

[0058] The threshold shift in a thin film transistor T1 may produce the result of the shift of the 
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operating characteristic curve by which the transistor T1 was simplified like the graphic display to 
drawing 6 (when VGS is equal to VDS). Since the value of the current which flows the inside of a 
transistor T1 is supplied from a constant current source and Isource t it is fixed. Therefore, the result of 
change of the voltage drop VDSref which is produced between the power source of a transistor T1 and 
a drain electrode in any case of the threshold shift will be produced. An electrical potential difference 
VDSref is stored into the criteria capacitor Cr. Therefore, the electrical potential difference VGS 
between the gate electrode of a transistor T1 and a source electrode is beforehand charged by this 
value. Thus, presetting of the transistor T1 is carried out to the predetermined operating point of the 
characteristic curve. 

[0059] Next, although it becomes equal to a current from a constant current source Isource at first 
since the current lout of an output line is governed by the electrical potential difference in Node P when 
Switch S is moved to a location "2" and T8 is changed to OFF, subsequently to the criteria capacitor 
Cr, the stored electrical potential difference rules over. Subsequently, when a voltage source Vref 
performs a pulse output, the electrical potential difference in Node P rises, and a pulse is outputted 
according to an electrical potential difference Vref. The current lout of an output line outputs a pulse 
according to lifting of the electrical potential difference of Node P. 

[0060] Since a capacity divider is formed of the criteria capacitor Cr and electrostatic capacity Cs, 
lifting of the electrical potential difference in the node P in case a voltage source Vref outputs a pulse is 
determined by the relative electrostatic-capacity value of Cr and Cs. Lifting of the output current lout 
from the initial value of the output current equal to a current from a constant current source Isource 
can be measured, and the value Cs of the electrostatic capacity which shows the sample which the 
electrode for samples has received can be quantified. 

[0061] He can understand that Switch S may be formed by the switching means by semiconductor 
device like the thin film transistor on a substrate 36.- • - ■ 

[0062] Drawing 7 illustrates another example of this invention which can use this sensor as a pH sensor. 
Since the structure of the graphic display to drawing 7 is dramatically similar to drawing 3 with the 
structure of a graphic display, it is made into the thing of this structure for which a part is shown 
similarly using the same possible reference number. 

[0063] With the structure of the graphic display to drawing 7 , a well 58 is established in the passivation 
layer 52, and exposure of the gate electrode 26 is performed. The passivation Iayer'54 is formed into a 
well 58 as the passivation layer 52 and a continuation layer which extends over the gate electrode 26 
top, it crosses on a gate electrode, and the comparison-film which consists of the passivation ingredient 
60 is prepared. It is put into the object sample to which identification is performed in the form of 
solutions, such as a urea and a glucose, into a well 58, a layer 60 is contacted, the ion in a solution 
approaches a layer 60, and the proton shown with + notation by drawing 7 is absorbed by the front face 
62 of a layer 60. Since a layer 60 is dramatically thin, the electrical potential difference which controls 
actuation of the TFT transistor which this charge moves to the gate electrode 60, consequently is 
constituted by the gate electrode 26, the polish recon field 48, and the silicon dioxide layer 50 is 
outputted. The charge made by adsorption of the ion to a front-face 62 top in the layer 60 relates to pH 
of the solution which adhered into the well 58. Therefore, it becomes possible by acting as the monitor 
of the output from TFT to identify the matter in a solution. 

[0064] This contractor is just going to understand that it is possible to correct without giving the 
above-mentioned explanation as a mere example, and deviating from the range of this invention. 
[0065] As an example, the sensor eel was explained in relation to detection of a liquefied chemistry 
ingredient or a biomaterial. However, if it is also possible to analyze fluids other than liquids, such as a 
gas, using a sensor eel, he should understand. 

[0066] Furthermore, this invention was explained in relation to one sensor eel used for analysis of a 
specific chemistry ingredient or a biomaterial sample. However, TFT is high dependability as compared 
with a silicon substrate device, and since it can manufacture to the array of a very large area, it can 
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prepare some sensor eels to which each has the specific DNA train written in up to the reference 
electrode in the matrix of the sensor eel which constitutes a sensor. The output signal acquired from 
these sensor eels that have common reference matter written in up to a reference electrode, such as a 
DNA train, when such a eel is prepared by the relation estranged and arranged over the ends of an array 
is equalized by suitable circuitry, and becomes possible [ inducing a high analysis precision ]. This 
analysis circuitry may be manufactured on a substrate using TFT. Thus, it becomes possible to prepare 
in a sensor some 'duplicate' sensor eels intrinsically constituted so that each may identify a common 
DNA character string. The above thing becomes possible using TFT, because it is possible to unify many 
sensor eels in the array of a very large area dramatically. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sensor according to the 1st example of this invention is illustrated. 

[Drawing 2] The sensor according to the 2nd example of this invention is illustrated. 

[Drawing 3] The structure of the sensor eel used for drawing 1 by the sensor of a graphic display is 

illustrated. 

[Drawing 4] A sensor eel including fluctuation of the threshold voltage used for drawing 1 by the sensor 
of a graphic display is illustrated. 

[Drawing 5] The operating characteristic by which the thin film transistor of the sensor eel of a graphic 
display was simplified by drawing 4 is illustrated. 

[Drawing 6] The fluctuation of the operating characteristic by which the graphic display was simplified by 
drawing 5 to which the threshold voltage of a thin film transistor is changed is illustrated. 
[Drawing 7] The alternative structure of the sensor eel used as a pH sensor according to this invention 
is illustrated. 



[Translation done.] 
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t z mm t ? % -t >V • -t ;k 
[19^^ l 2 ] §t#JJi l l lcE«©-t >it • -t;ncfc 
^T. HdE»^h5>> ; X^«t^^an7cJiiD©h5> 
vX*£AfifSU K(giIh7>y^5'©y-Hfi'N 
HuE«)E/t;wx^ai7j$n, *^TWE^«85ii^WE 

-^X^*»&©ffi**«E©^*S**. j»Efi««E«KJ:0 

*s$n^^i©u^;u^^»> *9EU->^;uffl«ffitc* 

^T*i;a»«iF«©«fc«ScoTft€Sft*IB2©U^ 
[W*« 1 3 ] W#JS 1 2 CE«©-t:>U- • -t;KC*5 

i>t, mtmmb^yiszffrznmtinmvmtimi 

m&mffirzzt&ftnt-rz-ty-y- ■ 
[i«i4] m&mi mmi 3<Di*-rnfrimiz 
E«©-t>-y- • -t;nc*t»T. WEx-r 7f¥t^ii 

[If 1 5 ] ±EM#E©nrnj&» 1 9»cE«©-t 
yv ■ ±)i\z&^T. HtrES^^©*^. 
7Ti-z<£tsz.tZftWit-?z-tyD- • -fe;k 

cw*js i6] ±E»*s©«r»rn*» 1 scEUct 

x2t*-rt-?v7Lti.^itLmzw>»t>n> mmm 

h7>^X*©y-h®«£ffifofc^<a«TiftE£g# 



8 612003-4697 (P2003-4697A) 



3 

g 5 * mmttrnfr *> z> m n n * z. t £ t 

Etf >^;u*^-rn)i^mne«^ 1- 7>y7^©y- h 

1 8 ] ±tew*«©^-rn^ 1 «(csB*©-tr 
>+>- • -t;nc43^T. y^x^^^as^it^^^xs 

1 9 ] ±ew*9io^Tn*» 1 ««rffi«©-t 
vx * t ejurr % z. t ttz-t >+>-. 

[»#3I2 1] a!#3ii 9.*fctt2 OirE«©-fc>-y- 
K&t^T. i!tjEi:>i* • lr;i/^6©m#{I^£^*iT-5 
4 mm? z> z t t -? -a -t >-y-o 

[gf#3l2 2] 'a»*«l 9 755 2 lo^rn^i^c 
[■^2 3] 9 7iS2 2©^-rn*»i«K 

[»*?i2 4] 9 75M2 3 ©Hf fta> l 

tB«©-b>1ttc43^T. '#-fe>U- • -tr;U*«#Rl««&A 

»©#flg*ffi*^a©»B8^tiKss^-rs«t 3 (c^ 
#88m@©*© i -o£^tf-fe>-y- • -tr^etb^m-^ 

s*r * we wk h 5 > s^x ^ o y- h «a i is ^ s n 
tz^m^- & t z wt n z> x t- y y 2. ~ <t &i$8t t ? 
sum. 

im#m 2 6 ] ffiJ&m 2 5 lClB*©#8:Kiilr»T, mF 



(3) 

t5^^esT'BiJfe-y->7';u^§$r-57c*Jc, Htris^K 
g^ttsxx 7 :/£wt<s> n t sum. 

^•yx"€:*-r-5^ftiwi3^T. Bfiie-y->7 p ji/©-y->y;u 

ffl ttffi K <fc £ \Z Jfc C T > T^ffl ttffi IC & ^ T 
10 [«^2 8] m$M2 7 ICffi«©*S<Ci5^T, « 

- hmffi^ai^^n^«ffi/N s ;u7.©^tB^$iwr^7.^ 
m \z «t o t HtjfB&jg/i *» e. ^si $ tifzM&frm®. 

[»#«3 0] W*«2 9lrfB*©*r£tC*3^T, ^ 
JR & « 4 * fc tt H - 7** nfc# U •> U 3 > A» & ric * « 

- [»*B3 1] W*«2 8iCfBtE©*felC*3^T. $ 
h 5 > yX ^ K» L TM#?ffl ^;i/7. * EP UnT 4 £ £ K «t 

o« Huf3y*-htt«^iii^^n4HutB«Ji^;ux©$ij^ 

CW*^ 3 2 ] If^JS 3 1 fCfB«©*)*lC*3^T, ^ 

[»*^ 3 3 ] mxm 2 7 tEto*tti:ii>T. in 

sxry^i, MfBtgatfiiT-iiSiEx-r ^^>y ■ h5 
> ^ u t m&mm h 5 > 9 ©y- h m«g 

40 E7.-f y^>9.- b7>i?7>?£$H£V, ^tlldio 

ir * utt 1; * #msft©fii xmt-t z> 7, j- y 7 
ffl/^wx^tB^-r^^ticfco, wtB#«atH(FfB«a 

50 A*Zt*»«t-T4*». 
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£ ;ut «fc o T iWGX -f y 5 1 > ^ • h 5 > v'T. * * iMG# 
/17l7l.7.©ii&7<h, ME#*attSB^O«rBW«l h 5 > 

^ ©*a#*. tfflMTSt5P*B^. wteit > 7;wb 

EfO*ai:*HT. iWE^SSh^v 5 **© 1 *"^*! 

7. t- v -J * #f 3 c i * 4$tt t ? 3 *feo 

Saw h 7 > -/X * £ flftEftSt h v > 'J X ^ t 3 X 

*»»tU *Bfc»fl;*mA»&JS3BtrEJia<*SJ*S* 

fc«fc*a*K±9IWE#F«#K£»'»T£i;*«ffiK«fc 
ol, «IEU->^S*-r*ffi* J liaEI*tth5>^X^ 

©y- h*a»c*i»T4*ttisn<&«k 5 ic&t n t 

[19*53 9] Wsfcgt 2 5 755 3 7 ©Wfn* IS t 
E«©#tt£*3l>>T. y^X^-y^ittetf^X^fiS 



(4) 

[W*«4 l ] M2jt3i4 OlcE«©*j*tcfe^T, -t 

io 

[W*«4 2 ] §9*314 0 £7c«4 1 l'E«©*ft«C 

[is*JS4 3] m#m4 onm4 2<D^-rn^imz 
E*©*ffit:*t»T, WE-fe>-y---fe^6©m*e^ 

20 «J©-fe>it • ir;k Sfcte, M#JBl 9 755 2 4©^-f 

n*»i«^E*©-t>-y-&ft*-r«^ts4*atr*{fc 

M4 5] W*3S175S1 8©^-rn*»i*KE 

«©-fe>it • -t;U, lit^l 9 755 2 4©(,>T 

i JBfcE*©-fc>u-£Jufrr* c: i *#m<h-r^>Ji 

[19*^4 6] Bl*«2 5 7554 3©^m*»l«K 

30 E*©*ii€#-r*ct*«r*fr*»ttKais«©ak 

[0 0 0 1 ] *%Wlt-t>V . -t;i,, JSOS. *:<D£.ot£ 

[0002 ] ^m^by>-yx^^ts±>D- • -t;^ 

2>„ C©cfco^-tr>-y-T-«, lWffliLT-(8l;->U 
3> • AjW£ffl£*lT€r7c. L^L, ->Ua>ti 

ffl*ffi?jni^w«t*t»-e*D, set, aw ^-t>-y-©«t 
40 ^^c^^a©^^ 7 p ©-fe>-y-©«^-. mmm^T'iz^ 

'j3>*»«fflsn4*^ ffiffl^A*-f^-k>u-©jsg« 

[0 0 0 3] fioAT, 7H • -y-f X©«l*t*fc. v 
U=i>S«±T-©h^>> J X5' • TU-fORjUcWa-r 

*, ^-rn©fiff«-y--rx©7K©JS^icfcv'jn>s 
so aw >-y-©*^ c: ©K>»E»af k - -t^ras t & * 
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[0 0 0 4] >-m-tyVt£Z(D&<<Dl&<Dit¥ J t>V 

Tte, V-7. • 7^-D-7I5]!&i:LT^-rS4^(D^S 
KfbK*JM»*h7>';?** (MOSFET) tffi*^ 
t)Sn7 v c4 0©-f^->^fS«|^S!l*h7>v7.^ (is 

FET) ^e,6E57K)gOpHt>1t*!Ii5nT^ 
-So L-rt>U I SFETMT+»tt»»*fr-5fc»JC. 
ffilg £ tltz 7 VI TttlM X#*B*t W (C MS o 7c <D t 
ft-5. £blC, ISFETSh^/y^^ClOffllT 
£©«fc3ftxA^*£«*»*Sfflj&>&fft*T<5 

<^^©SiJ*©ffi^CD^T->U3>g±(C I SFETt 
MOSFET4:*»ifi-r**j***ti3SSnT^*. *7 

LTffiffl^nTio *UTI SFETy-h*iBlC«l!gt 

<D'&\zWi<. c©J:5l:»(SSnftfl*®t>1rlipH 
-fc>-y-£bT«ltU JRS. y^n-T.&tfA'JSA© 

4t>it-71/-1' ©*-&t5«i|i 2 mm, fiS6m 
mCD-y-'TX-efeo/t., ££>tc. TXtKte, Sc5 

— StlM XSTU»7H ©SfjglCte&fflT^I*, 7U 

ft*. *<©*^:7©*>i7-#*£ffl#*TK: 1 

«iBtt»»ciB^ftiaii8T»*. sec. in^owsii 

Jt±**ftlMe£i;« c t Kft*. 
[0 0 0 5] «ifi, DNA»ffSW*t>*-7H 

tux, D-75.?n>cMos&ffi<Dmmibm&zn 

ft. cw&Wtci^T, »¥7j5 D*-h)U*-^-© 
■y--rxcDS«±ic^ i o o o®©-t>D- • -tjwbi&z 

7b-f ©gjg^Wfigift-sft. L-frU CMOSrAf 
^#"=>7?t-W XCMOSxAW 7£*6&TSft«>l;:. 

Ktsisn*** t*xw ^©^©Sc^ssjs&Sffl? 1 * 

>A* (integratedreaction test chamber) T^IStf'aft 
*. »#r»»DNA»ftttftUI!HC«toT-t©2*«C» 



(5) 

<? 

yt«MLTEB$n-5. 1*©DNASS#, -fe>1r© 
«S±lr^tte.nrcaW (target) <DiE*iJIC-a-f 
?"J£W-f-5»£. A-f X'J^t'-ya Xhybridizati 
on)**£i;, ^>v7 p ©jgg}ftm@±'\©DNA-!r>7MU 
©$g?ttM& (localization) tf&Zkt LT£b*. ^ 
i^T\ ^yXteU >7£n. CCDA> 5T"fe>+r#ic 

^<=>*x*. DNA^fa^Tt^tctoTe^otj-e. 

io ftTt^-57c«£>, T/N'-f 7©«&±©fg;ttl$J*g»C<fcoT 
(bonding) ©fg£eJ3?7l^£n*. 9i7h-7 
y X • a >-te7> (wet-chip concept) £ifit^{jt$it£T 

ft X tt K W-T * «Sft HH j£ £ U T BB S 

^iEg^g£gl*bftttnfc£ft£ftV>t^5g#K:«fco 

igax hj&«iS^t>©£ft*. 
20 [0 0 0 6] lih7>yX^ (TFT) «, V—VU 
7 7. X 7 7. y * ft E<D H# > U n >StS £ 
&/BT*£*ft#*l#WK§Siia7 h#£<ft*. fflttW 
fc**ffl#aii*i!Bft#**T»*fc«>» 7"7Xf» 
©fijffl t «fc o #unwfijjs*w%--r * c s e> 

13, TFTli. Utriffit©7W iLT^StC^jg-r* 
dt^BltlTSO. C©«fc3fta«tt. ^JA«T;7^^ 
X • v h U y ^^lB«A%75£.BOltjfift t*fc*lr»TSE 

* o ©i&f^Bifgftx /vr t; c £^*T" 

'>'j3>a«*»6A^pIIEft7U-if«tO ! bJ£^ffi 

tKtt*#K**ftlB)l*«** 6ntl>4. -^W 
34 £ IT, ^^WfcSffl bft»tntfft Sft l»»«*f » 

-r*"rHJttfto*»t33x h*«»<ft*t^5^t*** 
40 if^n-s. 

[0 0 0 7] ^*a<D^)K$^»-r*7ii»!)IC^09<fc-5ft 

^fc^ft-r*. MOSFETCH H-X3tlft->'Ja 
>S*±K^»anfc->Ua>ii»fl;«i (S io 2 ) 

«ioff^ic^it0«jT-5>B*^«^s^w-r*. mo 

0 nmOMWSSTS i O 2 ■€rlStt*«^, f/H 
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n&g.®-f2>tztb\zmm-?%b<DT'$>z>tzib, nmz& 

fcibTMOSFETfflf - hm^&tt««)j£< <h5& 

X ^<Die»^g^ilS{c«'> U £ ©i£'>#^gte-fc > 
•y- ■ 7U"f F*9tc45f^T#-5-b>-y- • -t;u©&£«e>T;i 
£ IC& 5 t H 5 £T% {b#-fe >itffl tllffly'j3>h 
7>yX? ©fUffl K Wfc&»#«ftS!ii±©P«gii#£ U 
-5 Clefts. 
[0 0 0 8] #(C^-t>-!t^A*'f^-t>'y(OJS^, # 

®\zm^tm®mzm&?z&^m^JUz.mitm<D 

«©7 U-f t VXm^iZT F T©gJjgrt*Bjmr&3 C £ 

»*, a nx^i. -> u =i >t/h t> tits Itf 
-r-57U"f©#-fe>-y- • -tMzmmTzmmt. >&miz 

z. £ tfpjm tUO. Wn<Di/ U a >SSr/H X tc H b 

iz, m^»D->^)^^-r^^m (dnait> 

i^iMX©fc©t;:T5;i£#Wig£:&9, tfcfciSi^iS 
TvSn. ttftg©efc»#H<B>n-2>. iti^fn' 

-T LTI^ -5 §!&©£•< ©7X'J *r-~SB >Tj| 
en-53te*^S7i^ T F T0*»M^6t C i^Pl 

$ titz&ftmwi ©f ijffl ic i-p Tgu ©f ij s n 

%Z£\ZtiZ>. 

[0 0 0 9] TFT«->Un>»ffih7>->*X^<t01S 
t^ifrg£^t"::£rt*»6nTi5tK A-f :*-fe>-tr©!& 
9J ©f iJjST & Z> m ^ B IB © 7 U -f S ft & h 5 > v X ^ 

• xA'-f Xi:LTTFT^SJiti--5)*6. TFTIJ71/ 
-f ft© h 5 >S?**MT©e»#tt©SHft£*TpJ1ig«: 

m\z&mtmffl<Di&mz}mizmm<D&%'fii&£uz>. 
[ooio] ^nssr, mfettM-y-y^frtvm 
~c±cz®m®&&mfe^&tLTnm-tz>m&, tf 



(6) 

[0011] ftf t >itffl ,!: ITT F T ^ftffl tl> C t 

j£^®»©7U<©§331fig£fc»6n5;i£lc&s, * 
etc, et#$tifcS*tt£^oW*S/«t#inWfiJ^fe4 
DS. d©?"J*«, ±kE©J;^IC. .L© e fc-5&yA'f 7. 

i^ist, A*-f^-t>-y- • 7 J A--f7.^t;#-t>-y- • x 

io [0 0 12] LfcidbT. IlH7>yX?2:gffltl. 

<6tc::©i#tt^4£fU/?!^3-£##fg^©gWT*;fc 
-5. 

[0013] *%^©m i ±ntf. iih7> 

20 -fe;i/£;Witt£ns. 

[0014] ±ie-fe>^ • -fejutta* 

ft#iij|slg& (capacitance divider circuit) £ L-TJgft 

an. ^©^fjHgstt. i}->y;uffl*@T4i;7c^*^ 

*S©*fflffl £ LTIStt 6tl3. 
[0015] t>t - -tJKO»3ia«iiTtt, a*n> 

[0 0 16] fiFMfctt, ±f2S^#g*^>y^ffl«S 

^^tiL, p^*f^-tJ->y;u©-y->7 p ;wffl*@»cj:^s 
[0017] ft#©^fifeT«. -fe>u- • ■fejwtt. 

• r-7>v7.^lCcfcoTy-h®S'Nai^an-5ttEE© 

T^^a^, iJ->y";ufflttffi(ci5^T^i;^^fi$*©fi 

[0 0 18] *SWoiosi©iit(i 
-fe>-9- • -fe;U*i, i»a«®.i:#*ffl«lii:©P B 1T7.'1' y 
^>if • h7>vX^Sr^0#X-57c:i*©a^fflA;UX 
SrHi^-r^S^ffl^'f ><!:. ilh7>y^^cy-h 
«S^mffi^«^T^)»a : ^ffl7'r><!:. SttiSb(read) 
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tit -sctic.tott^it'f tr)wsim\zti.K), z(Dm 
2-&z>z.t\z£r>mihL-*)-( >nwfiimztto, z\om. 

ffiblMy*>lHC=fcoT7W y^-yy • h5>y7^0^ 

*©y-b@stc:fctts«jE©*:t*;*a^{t;u 
si^ictg^nsiit^aicb^. atRfflA^x©^ 

7<h. #^Stt<l^©ii?llh5>:xX^©«#A<b©W 

[0 0 19] ffillCte:. -fe>+r • ±Mt. 7 4 V 

■T-5S«atigSr-&trHffiffiBE»«leI8S (threshold vol ta 
ge compensation) t. zwfei&tfiM&MMh^y-yx? 

[0 0 2 0] «t)»JStC(i. t>1t-tM«IIh7> 

5>:yX^£©aj#miJit©;*:££7!>*. JtaiSSiKio 
T£ b £§§>*§»©fi left 5 IS 2 © u^;u^3Efls-r* «k 

[0 0 2 1 ] JffjglCtt. »lf7>yX^tt-A*-7 
yT. ^ ©y- h ^titgi^g^t > 7 

[0 0 2 2] »jfit3«, t^-tW^^f'^'l 

K±ntf. #3giji§©*i (Dmmiz&^-tyy- • -fe^©fT 
t ai t a» e. eg -a 7 1/ -r £ * « t s -t > it m £ n s . 

[0 0 2 3] *WR<D% 3 ©««tC«tn«. 

[0024] jffjgca. ±Eras*ffia. sip3>y> 

•v-^rlSa-g.X^^y't. IIh7>yX^0y-hfI 



(7) 

12 

[0 0 2 5] fffMKtt. #?gl8©±S2SiS2©§§8IT'tt:. 
oXf • h7>yX^t1)->7'MtSi:^ 

[0 0 2 6] 5fiitCtt> afcflJ5-f >A» ?->if 

*#$j9#*.e>n. iih7>yx^-Mi^i 
* ai b «ee * & fc * © m us b ffl 5 -f > t *«« 
ta*-r*ctcj:o»ii*-y--f ^;p«:"i«EKb, ^©# 

20 jA«--9-r^;Kc:J;cTX-f -y^>y • h5yy7^5I 

X ^i^7 S-B:^ ^ i »C i 0 BEtB blt^ ^7 JI/^ oltglc b, 
dC^mbit-f ^;HC«koT^'f h?>iSX 

. 7>^X^©y-hm@lC:mt£®ffi©*;*$£^b2 

30 >?7. ^ ©«#*. i © ra-es-r s mm&D- > z/nm mm \z 

[0 0 2 7] fttifflCli. ±12*^*^77.^^ 

[0 0 2 8] fflCtt, ±te*ffi^ iiJ0©h7>v7> 
?SiIh7>yX^t^U Slh7>yXW 
-h«ffi^mBE/VU>;^ttJ^b, j£«88SS*l»h5> 

/ \, i5Mh7>vX^^e.f#6»n*tB*ttdit©7^*$ : £: 
[0 0 2 9] *IEW©m4©Sl^lCJ:n«. *fSM©* 

i ©si«ir : 6!5-t>it • -fc;u£jyrf saw ^-t>-y-^ 

[0030] *fsw<DjB5©a*»cJ:ntf, *%w<Dm 
l ©<8l£i;:ft5-t>-9- • -fe;u^7c»i*^^©m2 <offl& 

so [0031] *mmm 6 ©s8«K«kntf . *%v\<dw, 
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[0 0 3 2] mi&mmtZt. fc¥±>Vtt£<D±.> 
1t2ti. fT6. 6 a... 6 nt5U8, 8a...8ntlriB 
^^n-5-t>-y- • -k;P4 a. 4b... 4nA^^57l' 

9 (TFT) T 1 , US? 1 0 » $e>^^>h7>v'X^T6i: 

JiJ^'J-fcy h • l/y^i' l 2 frSS^v 5 ;*.^ l 4 

M{b/iitS(Hlg& 2 0 A*. -t>U- • -fe;UA^»ai^ffi^OT 
T'-t>1t • 7L^f^5.tH^{I^A^iii*$ni). HIT 

T$>-5o 7H 0>-fe>-tJ- • -fe;U©#><r JCteH 1 »C0tS© 
[0 0 3 3] SI {C0^©-fe>-y-«^S"«ffi^m ; E-H 

rfim&u h7>-^^T i©y-hm®2 6©mjE 

*-y->7 p ;nfeS«-r*««i o*»&i3*i:i/T£i;s« 
iio (B i {zuy^ym^mc s -eaT) T£D5# 

«l*©ffi [C <£ o $ n -5 . 

[0034] -y-f ^ ;ko h$6^fic . m%.\in&i3.E<»m 

©*JE£:/y-fey hffl5-T>2 8fcEnJPT^-«t(C<t 0 
D. A-f 77.ttEEV p ^h^>vX^T 1 ©y— hf|® 

2 6{cenin$n?>o h7>-/^?T 1 ^o^ttan© 

j9r5£©lfrft^K-fc y h $ n-5 J: o \Z Z. ©A*-f 7 XttEE V 

a*Tfr*. «T{cijBj-rs«t-5ir^/i^x^y 
-h*S2 6{cOTn^nfci#. y-Mi2 6©tE 

ffiH$n-5„ ■E-ffli5/ < £l/'<;^(Jh7>yX3'T15; 

*5-e-&< h5>v J 7.^T 1 £««T* 3 & 

U^;KO*8KT»*. 

[0 0 3 5] frSKU^X^ 1 4©figffli;:J;9. frS^ 

0. 5«ia*?ffl^;u^* t 5'f >3 2x-«$ti?i. ffa*? 
i^?©?dtr»bTU^tij*sn/«t^©T. iiot>+)- 

tt4tfiJB-r*. til 0j&»»$fe©-»*£«U 
art©T<ifi<fclBtt-r*"fe>1i- • -t;U4 b©tt@l 0 



(8) 

/4 

1 0 t 1 0 a £©&£!)«&<!: LT«We-r ?§$fc<t 
tHOilOa £©|SQ©&«g£©tt (H 1 l~ 
C s tLTSt) ©^ffiLtfpJfgtfcS. 8£*g»C s 
tC r t««AC»ilSt*B«liO< Ofttfcft. -fe> 

t#. S*PS*a§»C r ©tt£, 181 OlCttLfc&ft 

[0 0 3 6] ±*©<t5«C. -7-*-hm«i2 6I^M-r-5* 
io ffiVpOHlJi0K«t"3TS4:Ay£i»ajSi*Th5>>?^3' 
T 1 ICAW TXififrVtbtl*. Ufctf-aT, 5-f>30 
-5frS#?ffl/t;U7;©8Jlin«i:> 7<>3 2tc*ff^> 
J^aj?fflA;U7.©BJlJDi:«C«toT-k>-y- • -fe;U4 a*ia 
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1 . T I t ! e cf'tke.lovcoi'.oe 

Sens o r Cell 

2. Claims 

1. A sensor cell comprising a ihtn i i 1 fa transistor and receiving means 
cob pled tc a gate electrode of the thin film transistor for receiving a 
s amp le fcr identification. 

2. A sensor cell as claimed in claim 1, wherein the receiving means com 
prises a sample electrode, the arrangement being sich that operation of 
the thin film transistor is controlled in dependence opon a value of cap 
acitance arising at the sample electrode in response to receipt hy the s 
ample electrode of the sample for identification. 

3. A sensor cell as claimed in claim 2, comprising a reference capacito 
r and wherein the sample electrode and the reference capacitor are arran 
ged as a capacitance divider circuit coupled to the gate electrode of th 
e thin film transistor for controlling the amplitude of a foltage palse 
provided to the gate electrode in dependence open the value of capacitan 
ce arising at the sample electrode. 

4. A sensor cell is claimed in claim 3; wherein the reference capacitor 
comprises the gate electrode and a bnried region underlying a metal lay 

er extending into contact with the gate electrode and separated from the 
metal layer by an insulator layer. 

5. A sensor cell as claimed in claim 4. wherein the boned region compr 



^§12003-4897 (P2003-4697A) 



(16) 



i : e s metal 01 doped poIysilitcQ, 

6. A seoscr celi as claimed in ao? one of claims 3 ic § comprising a fo 
itbei tiansistox (or affording the voltage palse tc the gate electrode e 
f t b e t h i o film t J a o s i s i o i in response t c a select poise afforded to the 

further 1 1 a b s i s t g f . 

7. A sensor cell a? claimed in claim 5, wherein the farther traosistcr 
comprises a thin film transistor. 

8. A sensor cell as claimed in claim 2 comprising a switching transisto 
r for switching between a conducting condition and a n c n - c o n d o c t i d g ccod 
ition, the arrangement being such that' a voltage provided to the gate el 
ectrode of the thin film transistor with the switching transistor in the 

conducting condition changes in magnitude in dependence npon the value 
cf the capacitance arising at the sample electrode when the switching tr 
ansistcr is switched tc the non-c ond oc t i ng condition. 

9. A sensor cell as claimed in claim 8 comprising a select line for pro 
vidicg a select palse tc a gate electrode of the switching transistor fc 
i switching the switching transistor between the conducting and ncn-cond 
acting conditions. 

10. A sensor cell as claimed in claim 9 comprising a preset line for pr 
cvidiog the voltage to the gate electrode of the thin film transistor an 
d a read line for providing a read voltage to the thin film transistor, 
the ar.raogement being soch that a preset cycle is enabled br providing t 
fee select poise to the switching transistor, thereby to switch the switc 
hing transistor tc a conducting condition to enable the voltage tc be pr 
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OTided tc the gate electrode cf the tbin film iiaasistor, aod wherein a 
read cycle is enabled by terminating the select palse thereby io switch 
the switching transistor tc the o o o - c on d a c t i ag condition, whereby the vo 
It age at the gate electrode cf the thin film transistor changes in magni 
tnde. thereby to switch the tbin film transistor to a ooo-coadac ting con 
diticn, the time taken between termination cf the select pulse and swite 
hiog of the tbin film transistor to the non-condoc t i ng cooditioo being i 
ependent apon the value of capacitance at the sample electrode. 

11. A sensor ceil as claimed in any cne cf claims 3 to 7. comprising a 
threshold rcltage ecmpensati.cn circuit including a constant current soar 
ce for providing a preset level of current tbrongh the thin film tiaosi 
stcr and switching means for selectively coopling the constant c b r r c q t s 
corce to the tbin film transistor. 

12. A sensor cell as claimed in claim li comprising an additional trans 
istor coapled to the thin film tiaosistor, the arrangement being such th 
at when the voltage pulse is provided to tbe gate electrode of the tbin 
film transistor and the constant current source is deccnpled from the tb 
in film transistor, tbe nagaitnde of an oatpot current from the thin fil 
m transistor will change from a first level determined by the constant c 
urrent scarce to a second level dependent npon the value of capacitance 
arising at tbe Sample electrode. 

13. A sensor cell as claimed in claim 12 comprising means for determini 
og the change between the first and second levels of the ontput enrrent 
from the thin film transistor. 

14 . A sensor cell as claimed in aoy one of claims It tc 13, wherein the 
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switchieg means comprises a tbie film trans is to J switching circa it. 

15. A sensor cell as claimed in any cbc cf the preceding claims, where! 
d the receiving means comprises gold, silver or platinum. 

16. A sensor cell as claimed in anyone ol Ibc preceding claims, wherein 
the receiving means is a : ranged in a position offset from the thin film 
transistor, the arrangement being socb thai the sample is received by t 

he receiiing means in a position which does not cvcilie a gate region cf 
the thio film transistor. 

17. A senscr cell as claimed in claim 1 or 2, wherein the receiving mea 
ds comprises a well portion arranged Fn a passivation layer overlying th 
e thin film transistor thereby tn provide a layer cf passivation materia 
1 overlying a metal layer extendi into contact with the gate electrode 
, the layer of passivation material having a thickness such that ao elec 
trie charge arising in the well portion from receipt by the well portico 

of the sample for identification creates a voltage at the gate electred 
e of the thin film transistor indicative cf the sample. 

18. A sensor cell. as claimed in any one cf the preceding claims, wherei 
n the sensor cell comprises a plastics or glass substrate. 

19. A sensor comprising an array of rows and colomns ol sensor cells as 
claimed in any one of the preceding claims. 

20. A sensor as claimed in claim 19 comprising a row select register fo 
r selecting the rows of sensor cells of the array and a colnmn select re 
gistcr for selecting the columns cf sensor cells of the array. 



£5 §§2003-4697 {P2003-4697A) 



(19) 



21. A sensor as ciaiaed io claim 19 cr 20 compf is log amp I i 1 i c a t i c d mean 
s fcr am? Ill via? ootpst si goals from the seoscr ceils. 

22. A sensor as claimed in any one oi claims 19 to 21 comprising moltip 
lexing means fcr multiplexing outpcl signals from the sensor cells. 

23. A sensor as claimed io any one of claims 19 to 22 comprising storag 
e means fcr storing reference values indicative of reference samples, cc 
mparafcor means for comparing the reference values vith output signals fr 
oni sensor cells and display means arranged to indicate whether a sample 
for identification matches a reference sample. 

24. A sensor as claimed in any one of claims 19 te 23, wherein each sen 
scr ceil comprises a reference electrode, and wherein a plurality of ref 
ereoce electrodes disposed in spaced relationship throughout the array a 
re arranged to carry a common reference substance, and the sensor furthe 
r comprises circuit means fcr receiving and averaging catput signals fro 
m those sensor cells including cue of the plurality of reference electro 
des carrying the common reference substance. 

25. A method for identifying a sample comprising providing a seoscr eel 
I -tocladiog a thin film transistor and receiving means coupled to a gate 

electrode cf the thin film tjaos istoi for receiving the sample. 

26. A method as claimed in claim 25, comprising providing the receiving 
means is a position offset fjem the thin film transistor such that the 

sampl.e is received by the receiving means in a position which does net o 
verlie a gate region of the thin film transistor. 
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27. A method as claimed id claim 23 or 26 r comprising providing i be rec 
eiving meaos as a sample electrode and wherein the operation of the i h i & 

film transistor is controlled in dependence upco a value of capacitance 
arising at the sample electrode in response tc receipt by the sample el 
ectiode of the S amp I c . 

28. A method as. claimed io claim 27 comprising providing a reference ca 
pacitor and arranging the reference capacitor and the sample electrode a 
« a capacitance divider circuit copied tc the gate electrcde of the thi 
n film transistor, and controlling the amplitude of a voltage poise pre? 
ided to the gate electrode in dependence upon the v a 1 o e c f capacitance a 
rising at the sample electrode, 

29. A method as claimed in claim 28 comprising providing the reference 
capacitor as a boried region underlying a metal layer extending into coo 
tact with the gate Electrode and separated from the metal layer by an in 
salatcr layer. 

30. A method as claimed in claim 29 comprising providing the boried reg 
ion as a region of metal or doped poiysilicon. 

31. A method as claimed in claim 28 comprising providing a further trao 
sister and controlling the voltage pnise provided to the gate electrode 
by applying a select poise tc the further transistor. 

32. A method as claimed in claim 31 comprising supplying the further tr 
a oS istcr as a thin film transistor. 
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33. A method as claimed io claim 27 comprising ccopiiog the sample elec 
I r o d e with a switching traoststct for switching between a condeciiog con 
d i t ion and a QGn-coodiJCting condition, providing a voltage to the gate e 
1 e c t r c d e of the thin film t 1 a n s i s t c i with the switching transistor in t h 
e ccndoctiog condition, and coipling the sample electrode to the switcbi 
ng transistor, whereby when the switching transistor is switched to the 
DCQ-condact ing condition the voltage provided to the gate electrode of t 
he tbin film transistor changes in magnitude in depeodence ipon the valu 
e oi the capacitance arising at the sample electrode. 

34. A method as claimed in claim 33, wherein the switching transistor i 
s switched between the oca-conducting and cendncting conditions by prcfi 
ding a select pulse from a select line tc the switching transistor. 

35. A method as claimed io claim 34 comprising providing a preset line 
for providing the voltage to the gate electrode of the thin film transis 
tor, a read line for providing a read voltage tc the thin film transisto 
r, enabling a preset cycle by providing the select pulse to the switchin 
g transistor, thereby to switch the switching transistor to a conducting 

condition to provide the voltage tc the gate electrode of the thin lilm 
transistor, and enabling a read cycle by terminating the select pulse t 
hereby to switch the switching transistor to the non-conducting conditio 
n t whereby the voltage at the gate electrode cf the thin film transistor 
changes in magnitude, thereby to switch the thin film transistor to a n 
on-conducting condition, the time taken between the termination of the s 
elect pulse and switching cf the thin film transistor tc the ncn-conduct 
ing condition being dependent npco the value of capacitance at the sampl 
e electrode. 
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36. A HKtbod as claimed in any one of claims 2S to 30 comprising provid 
irig a tbieshoid r c 1 t a g e c oisp c d s a t ion circuit including a constant curreo 
t scarce fci providing a preset level cf current t trough tbc ibin film t 
ransistor,.aod switching me a as for selectively ccapling the constant cur 
rent source to the thio film transistor . 

37. A method as claimed in claim 36 comprising coupling an additional t 
ransistor to the this film transistor, providing the voltage poise to th 
e gate electrode of the thin film transistor and decoopliog the constant 

current soiree from the thio film transistor thereby to change the mago 
itode cf the output correct from the thin film transistor from a first 1 
evel determined by the coostant current socrce to a second i e t e 1 dependc 
nt npon tbe value of capacitance arising at the sample electrode. 
36. A method as claimed in claims 25 or 26, wherein the receiving means 
is provided as a well portion arranged in a passivation layer overlying 
the thin lilm transistor so as to provide a layer of passivation mateii 
al overlying a metal lajcr extending into contact with the gate electrcd 
e, the layer passivation material having a thickness such that an electr 
ic charge arising in the well portico from receipt by the well portion o 
f the sample for identification creates a voltage at the gate electrode 
of the thin film transistor indicative of the sample. 

39. A method as claimed in any one of claims ,25 to 37, comprising fabri 
eating the sensor cell on a plastics or a glass substrate. 

40. A method as claimed in any one cf claims 25 to 38 comprising provid 
ing a plurality of sensor ceils arranged as an array of rows and columns 

of sensor cells. 
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41. h medca as claimed in claim 4C c omp r i s i d g presiding a ro* select r 
egister for selecting the rows of seosci cells iD the array and 3 cclomo 

select register f c r selecting the colonies cf sensor cells cf the array. 

42. A method as claimed in claim 40 or 41 c omp r i s i a g providing amplific 
alien means for a in p t i f 7 i n g c h t p n t signals from the sensor cells. 

43. A methed as claimed in an? one of claims 40 to 42 comprising provid 
iog multiplexing neans for mi 1 1 i p I e x i og output signals from the sensor c 
ells. 

44. A chemical sensor comprising 2 sensor cell as claimed in any OQe ol 
claims 1 to 18 or a sensor as claimed in any one of claims 19 to 24. 

45. Fingerprint recognition apparatus comprising a sensor cell as claim 
cd in any one of claims 1 tc 18 or a sensor as claimed in any one of cla 
ims 19 to 24. 

46. A method of operating a biosensor comprising a method as claimed in ■ 
any one of claims 25 to 43 . 

47. A method of operating fingerprint recognition appaiaUs comprising 
a method as claimed in any one of claims 25 to 43. 

3. Detailed Description cf Invention 

The present invention relates to sensor cells and to sensors which ioc 
oxporate such sensor cells. 
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Chemical seescrs i q c g r pc r a \ i n g arrays of s e d s c r cells incioding semicc 
ndoctor transistors are known. Scch sensors have topical 1 7 used a silic 
on wafer as the substrate material. However, silicon is a relatiTcly ei 
pensive material. Furthermore, for certain types of sensors, such as bi 
ofensors. d i s po S a b i I i t y of the sensor after use is ao especially imports 
nt issue as the biosensor can only be esed ooce before disposal, ^hen s 
iliccn is used as the sibstntc material, disposing of the used biosenso 
rs becomes ncre problematical. 

Additionally, the difficulties associated w i t b fabricating transistor 
arrays co silicon substrates are knowo'to increase significantly with io 
crease id the size of the array. Hence, with silicon substrates the ten 
deocy is for a high density cf devices for any given size of array. For 

biosensors, this high packing density can be problematical becaase fcr 
many applications the active parts of the microelectronic chip ioccrpoia 
ting the array most operate in a vet environment. 

Many forms of chemical sensors, Ssch as biosensors, have been proposed 
One type of raulli-bicseosor comprises a pH sensor in the form of ao a 
rray of foor [00 Seositive Field Effect Transistors (ISFET's) in combina 
tion with four Metal Oi i d e Silicon Field Effect Transistors (MOSFEf s) a 
cting as source follower circnits. However, in order to provide snfficie 
nt isolation between the ISFETs, the proposed array was relatively balk 
y in s.ize. Furthermore, an IFSET is a form of transistor and considerab 
le problems arise in isolating socb devices from a solution being tested 
. To alleviate the problems cf isolaiicn, the ISFET' s and MOSFET' s have 
been proposed to be fabricated on a silicon layer in the form of a numb 
cr of discrete sites supported cn a sapphire substrate. Sapphire was ose 
d as the substrate material because of its excellent electrical isolatio 
s properties. A protectional membrane was then formed over the gate sur 
faces of the ISFET' s, followed by membranes respectively sensitive to th 
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e compounds to be tested. The individual seosars so produced functioned 

as pH sensors and ccold be used tc detect area, glocose a q d potass i am - 
However, as mentioned above, the sensor array wis of relatively large s 
tie, measaring a pp r e x ima t e I y 2mm in width and 6tom id length f d i a four 
senscr array. Furthermore, sapphire substrates can ooly be used to fabr 
icate arrays to a certain size and it is well known that the concerns re 
latiog to the fabrication of arrays using silicon increase s i g a i 1 i c a nl 1 y 

with increase of array size. Additionally, the silicon and, in partica 
lir, the sapphire substrate materials are relatively expensive and there 
fore chemical sensors of the above type are extremely costly to fabr I c a L 
c. This cost aspect is particalarly bardenscme when considering that ma 
ny types of sensors can only be used once belore disposal. Moreover, th 
. ese materials are net readily disposable, giving rise to significant env 
ironncntal coocerns regarding disposal after use. 
More recently, sub-micron CMOS tecbnclcgy has been proposed for use as 

a biosensor array for DNA analysis. This technology has enabled aa arr 
ay of up to about 100G sensor cells tc he fabricated on a substrate havi 
ng a siie in the order of a few millimetres square. However, is the CMO 
S devices are fabricated on a silicon substrate, the proposed array has 
a high packiBg density. To isolate the active CMOS devices from the wet 

operating environment, a specific integrated reaction test chamber is p 
rovid-cd io the form of a cavity arranged between two superimposed and he 
rmetically sealed printed circuits. The DNA material to be analysed is 
separated into its two strands by heating and, using a biochemical piece 
ss, the strands are labelled with a fine re scent mclecnle. An analyte co 
ntaining the DNA strands is then placed in contact with the chip. If a 
DNA strand has a sequence matching that of a target arranged oo an elect 
rode of the sensor, hybridisation occurs which results in a physical lec 
alisatioo of the DNA sample onto the appropriate electrode of the chip. 
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The chip is theo rinsed and the sensor is read with a CCD camera. As i 
he DNA ftraods have been labelled vitb a flucrescent molecule, relative 
brightness on the electrodes of the device indicates where bonding has c 
c c e t r € d . Key issues in the applicability of such devices are recognised 

as materials compatibility, manufacturing and packaging in order io rel 
iably deliver a wet-chip concept aod these can be compromised by the req 
uirencnt tc achieve a high packaging density on the silicon substrate ma 
terial. Also, as will be apparent Ircro the abcTe description, such bics 
enscrs are relatively expensive to manufacture. 

Thin film transistors (TFT' s) arc relatively inexpensive to manufactor 
e as relatively cheap nnn-silicoa substrates such as soda glass or plast 
ic can be used. The Hse of a plastics substrate can provide additional 
benefits as it is a relatively disposable naicrial. Furthermore, TFT 8 
can be readily fabricated as large area arrays and such technology has a 
(ready found widspread application in industry , such as for example, in 

the manufacture cf active matrix liqeid crystal display devices. The n 
aoofactnring processes are therefore well proven and a high yield of ope 
rable devices can reliably be obtained at relatively lew costs, especial 
ly in comparison to silicon substrate devices. These advantages are for 
ther enhanced when considering that arrays larger than those available f 
rom silicon sabstrates can also be reliably fabricated. Tbe use of sili 
con wafer substrates for soch large area arrays is considered to be extr 
emely problematical as it becomes increasingly difficult aod expensive t 
c fabricate tbe arrays in view of the substrate material itself and the 
semiconductor fabrication techniques which must necessarily be employed. 

There are also drawbacks associated with the performance of such devic 
es when used to sense certain substances, MOSFET' s typically comprise 
a relatively this layer of silicon dioxide (Si0 2 ) sappcrted on a doped s 
iliccn substrate. The S i 0 2 1 a y € t has inherent capacitance which is invc 
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rsely proportional to the thickness of ibe layer • If the S i 0 9 layer is 
fabricated tc a typical thickness of about iDOnm. ibeie is significant 1 
oss of capacitivt signal from the device which is due to the ichercot ca 
pa c i t a dc e of Ibe S i 0 2 layci. If the S i 0 2 layer is fabricated as a very 
t h i d layer io improve signal 0 u 1 p □ t , tbe devices become very unstable in 

use. These design conflicts can be alleviated if the sensing electrode 

is made v«ry snail. However, tbe seosiog electrode mast be fabrica 

ted to a practical she as it is used tc receive the substance being ide 
ntificd. Tbe MOSFET gate area must therefore be made relatively large b 
at this gives rise tc the basic fabrication concern regarding the use of 

silicon traosi stois f di chemical sensors in that the provision of relat 
ively large gate areas s i ga i f i c a 0 1 1 y reduces the packing density of the 
transistors which can be accommodated on the finite size silicon snbstra 
t e s , which ib tern reduces the number oi sensor cells that can be accomro 
edited in the senscr array. 

For chemical or biosensors io particular, the ability of TFT s to be r 
eadily fabricated as large area arrays at relatively lew cost presents s 
ignificant advantages i u comparison to the conventionally used silicon d 
eviccS as the need tc achieve a very high packing density is not a domin 
ant factor in device design. Hence, the area associated with each senso 
r cell of an arraj which receives the sample tc be identified can, if nc 
cessary, be displaced from the active semiconductor components, alleviat 
ing the isolation concerns which exist with tbe current silicon snbstrat 
e devices, Furthermore, the sensing areas for receiving a sample to be 
identified, which may be in the form cf electrodes for a DMA sensor, can 

he made relatively Urge io size, enlarging the sensing area and enhanc 
ing device performance. Additionally, the a s e of enlarged sensing areas 

can provide a further benefit io that the packing density of tbe TFT* s 
can be reduced from that foand in many current applications where these 
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devices are used providing increased yields c f foily functional devices 
from the existing fabrication processes. 

TFT ? s are knosn to exhibit lower mobility than silicon sibstrate trans 
istors and, o fabricated as a large array cf traosistcr devices, whic 
h wodN be cf particular benefit for a biosensor, TFT' s can exhibit va-i 
aticos in transfer characteristic between tbe transistors io the array. 
These variations can become more pronounced as the array size is iocrea 
sed and for DNA biosensors io particular, where typically a very large n 
umber of samples need to be analysed to identify a sample, a large area 
array is of very significant benefit in reducing the time required to an 
a I jse 5 amp les . 

Hence, it has been further realised with a preferred form cf tbe prese 
ot invention that, if the capacitance arising between an electrode and a 
sample to be identified is used as a measurement technique, the potcnti 
al drawbacks associated with tbe variability in TFT performance can be o 
verccme, enabling snch devices tc be readily used as tbe active devices 
for a chemical sensor in' the fcrm of a targe array of sensor cells. 

Tbe use of TFf s for chemical sensors not only provides the cost benef 
it over the ose cf silicon substrate devices bat also provides the abili 
ty to fabricate large area arrays with enhanced sensing areas. Fnrtherm 
ore, there is also the significant additional benefit of improved dispos 
abili.ty, which is particnlaily important for biosensor or chemical sens© 
r devices because, as stated above, such devices can usually be used one 
e only before di sposa I . 

It is therefore an object of the present invention to provide an impro 
ved sensor cell utilising thin film transistors. Furthermore, it is als 
o an object of tbe present invention in which detect ioo of the capacitan 
ce on an electrode arising frGm the electrode receiving a sample for ide 
ntification is used as the measurement techniqie and this capacitance is 
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used to control the opciaticD ol t fc e thin film transistors. 
According tc a first aspect cf the present inveotioE, tbere is provide 
d a sensor ceil comprising a tbio film transistor iod receiving means co 
oplcd tc a gate electrode of the thin film transistor for receiving a sa 
Epic for i dc d i i f i c a t i c n . 

In a preferred arrangement, the sensor cell comprises s reference capa 
citcr aod the sample electrode and the reference capacitor are arranged 
as a capacitance divider circuit conpied to a gate electrode of the thin 
film transistor for c o n t r o I I i ng t b e amplitude cf a voltage poise piond 
ed tc the gate electrode in dependence tipco the valne of capacitance ari 
sing at the samp le electrode. 

In an advantagecas structure for the sensor cell, the reference capaci 
•tor comprises the gate electrode and a buried region underlying the gate 
electrode and separated therefrom by an insulator layer. 
Preferably, the receiving means comprises a sample electrode, the arra 
ogement being such that operation cf the thin film transistor is control 
led in dependence upon a valne of capacitance arising a! the sample elec 
trode in response to receipt by the sample electrode of the sample for i 
dentification. 

In an alternative arrangement, the sensor cell comprises a switching t 
ransistor for switching between a conducting condition and a non-conduct 
ing condition and wherein the thin film transistor ioclndes a gate elect 
rode, the arrangement being such that a voltage provided tc the gate ele 
ctrcde with the switching transistor in the coodnctiog condition rednces 
in magnitude in dependence npon the value of the capacitance arising at 
the sample electrode vben the switching transistor is switched to the n 
on-conducting condition. 

Preferably* in this first aspect oi the present invention, the sensor 
cell comprises a select line for providing a select pulse for switching 
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the switching tiaasisto 
ticQS and a w r i t e line 
f the t fa i b film t r a o s i < 
t he ih i d I i tm tracsistc 
is enabled by providing 
ereby to swi tch the swi 
able the ?cl tage to be 
nsistoi. and wherein a 
else thereby to switch 
nd i t i on , wher eby the vc 
sistor changes in ma g n i 
to 3 non-conducting condition lor terminating the provision of an output 

signal f i cm the thin film transistor, the time taken between terminatio 
n of the select pulse antl switching of the thin film transistor to the n 
o n -c ond c c t i ng condition being dependent upon the value of capacitance at 

the samp le electrode. 

Advantageously, the sensor cell may include a threshold voltage ccmpen 
sation circuit including a constant current source for providing a prese 
t level of current through the film transistor and switching meaos for s 
electively ccnpling the constant current source to the tbin film trans is 
tor. 

Most advantageously, the sensor cell compiises an additional transisto 
r coupled to the tbin film transistor, the arrangement being such that w 
hen the voltage poise ie provided to the gate electrode of the thin film 

transistor and the constant current source is decoopled from the thin f 
ilm transistor, the magnitude of the output current from the thin film t 
rausistor will change from a first lerel determined by the constant curr 
e d t source to a second level in dependence upoo the value of capacitance 

arising at the sample electrode. 



i between the condacting and ncn-ccodncting cendi 
fcr presiding the f c 1 1 a g e ic the gate electrode o 
tor, a read line fcr providing a read vcltage to 
r. the arrangement being such that a write cycle 

the select poise to the switching transistor, tb 
tching transistor to a conducting condition to en 
provided to the control gate of the thin film tra 
read cycle is enabled by terminating tbe select p 
the switching transistor to the n o n - c o n d u c t i ng co 
Itage at the gate electrode of the thin film tran 
tnde. thereby to switch the thin film transistor 
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Ad van I age oo5 1 • , the receiving means is a c r a d g e d io a position offset f 
rem the thin film Iraosistcr, the arrangement b e i q f such that the sample 
is received by the receiving means in a position which does net o ? e r ] i e 
the gate region cf the thin film t r a d s i s t c r . 

Preferably, the sensor cell is fabricated o o a plastics substrate. 

According to a second aspect of the present indention there is provide 
d a sensor comprising an array of rows and colonies of sensor cells in ac 
ccrdance with the first aspect cf tbe present ioTeotioo. 

According to a third aspect of the present invention there is provided 
a method for identifying a sample comprising providing a sensor cell in 
eluding a thin film transistor and a sample electrode for receiving tbe 
sample and controlling the operation of the thin film transistor in depe 
odence upon a value cf capacitance arising at the sample electrode from 
receipt by the sample electrode cf the sample. 

Preferably, the method comprises providing a reference capacitor and a 
uangiag the reference capacitor and tbe sample electrode as a capacitan 
ce divider circuit coupled to the gate electrode of the thin film transi 
stor and controlling the amplitude cf a voltage pulse afforded to the ga 
te electrode in dependence npon the valne of capacitance arising at the 
samp le electrode. 

Advantageously, in this second aspect cf the pre seat invention the met 
hod comprises coupling the sample electrode with a switching transistor 
for switching between a ccodacting condition and a n c n - c o o d n c t i n g condit 
ion, providing a voltage to a gate electrode of the thin film transistor 
with tbe switching transistor io the conducting condition, and coapling 
the sample electrode tc the switching transistor whereby when tbe switc 
hing transistor is switched to the ncn-condnc t iog condition the voltage 
provided to the gate eiectrcdecf the thin film transistor changes in ma 
gnitade in dependence open the valne of tbe capacitance arising at the s 
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amp [ e tlcctrodc. 

Preferably, the switching transistor is switched. between the nen-eendn 
ctiog and cendacting conditions by p r o t i d i n g a select pulse from a selec 
t lioe tc the switching transistor and a ? r i i e line is provided fcr pre? 
iding the voltage to the gate electrode of the thin film transistor, a J 
ead line lor providing a • r e a d ullage to the thin film transistor, eoabl 
iag a write cycle by providing the select pulse to the switching trans is 
tor, thereby to switch the switching transistor to a conducting conditio 
d to provide the voltage to the control gate of the thio film transistor 
, and enabling a read cycle by terminating the select pulse thereby to s 
witch the switching transistor tc the non-conducting condition, whereby 
the voltage at the gate electrode cf the thio film transistor changes in 

magnitude, thereby to switch the thio Him transistor to a noo-conducti 
og condition and terminate an output signal from the thin film transisto 
r, the time taken between the termination of the select poise and switch 
log of the thin film transistor tc the non-c o ndac t i ng condition being de 
peodeot upon the value cf capacitance at the sample electrode- 
Mo < t "preferably, the method comprises providing the thin film transist 
or on a plastics substrate. 

Advantageously, the method also comprises ccopling an additional trans 
istor to the thin film transistor, providing the, voltage palse to the ga 
te electrode of the thin film transistor and decoupling the constant cur 
rent soerce from the thin film transistor thereby to change the magnitud 
e of the cotpnt current from the thin film transistor from a first level 

determined by the coostant current source tc a second level in dependen 
ce npoo the value of capacitance arising at the sample electrode. 

According to a fourth aspect of the present invention, there is provid 
ed a biosensor comprising a sensor cell according to the first aspect of 

the present invention or a scosor according to the second aspect of the 
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present invention. 

According to a fifth aspect cf the present invention, there is provide 
d finger print recognition apparatus comprising a seosor cell according t 
o the first aspect of the present invention cr a sensor according to Ibe 
secocd aspect of the present intention. 

According to a sixth aspect of the present invention, there is provide 
d a method of operating a biosensor or fingerprint recognition apparatus 
according to the third aspect of the present invention. 

Referring to Figure 1, a sensor 2, such as a chemical sensor, comprise 
s an array of sensor cells 4a, 4b. ..4o\ arranged in rows 6, 6a. ..6n and 
columns 8, 8a. ..Sn. Each sensor cell 4a includes a thin film transistor 

(TFT), Tl, an electrode 10, a further transistor T6 and a reference cap 
acitor Cr. The sensor 2 also includes a column preset register 12. a r 
cw select register 14, sad i column select register 16, the (unction of 
which is described below. Multiplex and amplification circuit 20, opera 
ting under tie control of a second celarao select register 22, is also pr 
ovided for amplifying and multiplexing outpof signals from the sensor ce 
lis to provide an output signal from the sensor array on output line 24. 

Fn Figure ], the electrode 10 is shewn as a plate electrode for receiv 
ing a finger tip, but, equally, the electrode 10 ccold comprise an elect 
rode in solution. Each of the seosor cells cf the array has a circuit c 
onfigured as the sensor cell 4a shown in Figure 1. 

The sensor shown in Figprc 1 operates in a steady state detect ico mode 
with the voltage on the gate electrode 26 of transistor Tl being determ 
ined by the value of tbe capacitaoce arising on the electrode 10 (denote 
d by the capacitor symbol Cs in Figure l) resulting from the electrode I 
0 receiving a Sample for identification, in combination with the value o 
f the reference capacitor Cr . 

At the start cf a cycle, the sensor cells in a column, for example ecl 
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bed S. are preset by the application of a voltage f i cm the cot u mn preset 
registei 12 en preset line 28. The transistor T6 of each ceil is turee 
d ON and a biis voltage Vp is applied to the gite electrode 26 of t ran si 
stcr Tl. The bias voltage Vp is provided so that transistor Tl is set t 
o a koowD operating point on its characteristic and is ready tc switch f 
rora a oco-c ond u c i i ng to a conducting cendition. It alsc ensures that th 
e voltage at the gate electrode 26, when a subsequent poise is applied t 
hereto, as is described below, does oot rise to a level which wcold cans 
e too high a current to be passed by transistor Tl, possibly destroying 
trans i s tor Tl . 

The row select register 14 is used to provide row select poises co lio 
c 30 tc the ocde N via the reference capacitor Cr. The column select re 
gister 16 is used tc sapply a column select pulse on line 32. Th'e row s 
elect tod column select pulses are only snpplied to one rcw aad one coin 
mo at any point in time, enabling a single cell, snch as the sensor cell 
4a in 

Figure 1, to be selected. Assuming, for example, that a fingertip who 
se fingerprint is to be identified is being received by the sensor 4a. 
A part of the fingertip will be received by the electrode 10 and an adja 
cent part cl the fingertip will be received by electrode 10a of the imme 
diately adjacent sensor cell 4b in column 8a. The fingertip surface act 
s a co-operating electrode to the electrodes 10 and 10a. aod hence a val 
ue of capacitance, denoted as Cs in Figure 1, can be read between the fi 
egertip and each of the electrodes 10 aod 10a. The capacitances Cs and 
Cr create in effect an AC potential divider and hence, when the sensor c 
ell 4a receives the row sele.ct poise on line 30, the magnitude of the vo 
ltage at node N will vary in dependence opoo the valne of the reference 
capacitance Cr aod tbe value of the capacitance Cs arising from the fing 
ertipontheelecticdelO. 
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As stated above, transistor Tl is biased almost U the point cf ceo due 
tion by the application cf the tcltage V p to the gale electrode 26. Hen 
ce, when the sensor ceil 4a is selected by the application of a ru* sele 
cl pslse cd line 30 sod a column select pulse co lice 32, the magnitude 
ol the voltage at node P , initial ly at value Vp ; viil increase to a r a i b 
e determined by ibe relative values of the capacitances Ce and Cr. Beca 
o S € Cr is a fixed reference value capacitor, the value of this voltage w 
ill be proportional tc the value cf capaci laocc Cs. It follows that the 
value cf the output current f i cm transistor Tl will also be proportions 
I to the value of capacitance C s . The thio film transistor Tl is, theref 
ore, beiog controlled in dependence upoo the value cf the capacitance ar 
ising at the sample electrode ID resulting from the receipt by the sampl 
e electrode of the sample to be identified, i.e. a portion of the finger 
print on the fingertip. 

The current on output line 34 is fed to the multiplex and amp 1 i f i c a t i o 
n circnii 20. In the multiplex and ampl i ficat loo circuit 20, a transist 
or Tl is provided with a select signal from the second column select reg 
ister 22 simultaneously with the eclumo select signal on line 32. A hia 
s voltage Y bias is provided to the gate electrode of traasistoi T5 . In 
this manner the output current on line 34 can be amplified and multiplex 
ed onto output 2 4 by appropriate selection of transistor Tl. Likewise, 
the ootput current from other sensor cells can also be multiplexed onto 
output 24 . 

It will be appreciated that in the case when the sensor 2 comprises f : 
ngerprint recognition apparatus, a fingertip placed into contact with th 
e sensor will have ridges of the fingerprint pattern in contact with cer 
tain sample electrodes and troughs cf the fingerprint pattern is contact 
with ether sample cleciicdes. Assuming that a fingerprint ildgt is rec 
eived by electrode 10 and a fingerprint trough is received by electrode 
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iOa, the Talee o( capacitance Cs ior the sensor cell 4a will differ from 
tbc value of capaci taoce Cs fcr the senscr celi 4b. Tbe s a ae applies f 
or othei senscr cells i o the array receiving ridge or trough port iocs of 

Ibe fingerprint pattern. Typically, the sensor 4 may comprise a 200 i 
300 sensor cell array. Hence, with appropriate timing c( the signals lr 
om the row select register 14, and column select registers 16 and 22 : tb 
e sensor cells of the array can be sequentially scanned and the multiple 
xed output signals of tbe senscr cells appearing on output 24 can be fed 
tc a store. A comparator may ccrapare the stored valoes for the samples 
with reference values and, as a malt of such comparison, the fingerpr 
i o t nay be identified. The output signals on output 24 may also be fed 
to a display for displaying an image of the fingerprint as sensed by the 
sensor 2 . 

Pieferably the mliiplex and amplification circuit 20 is fabricated in 
tegrally with tbe sensor 2, in which case the transistors of the circuit 
, of which transistors T 1 to T5 are shown, may also comprise TFf s on a 
common substrate 3$ with the sensor 2. The transistor T6 for each sense 
r cell may also comprise a TFT. The substrate 36 may comprise any suita 
ble support material but, a d t a o t a ge o u $ 1 1 , if all of the traosistcis of t 
he sensor 2 arc fabricated as TFT' s , the substrate 36 may preferably com 
prise plastics ma t c r i a 1 . 

Although the steady state detection sensor shown in Figure 1 has been 
described with reference to a fingerprint recognition apparatus, it may 
also be used as a bicscnor tc detect or recognise biomaterials in soluti 
on, such as DNA or antibodies, io this case, a number of electrodes are 
provided which receive the substance io solution. The values of capaci 
tance arising from tbe substance can be compared with known reference va 
lues in order to identify tbe particclai substance. 

Figure 2 shows an alternative embodiment fcr a senst)r'cell in accordao 
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ce with the present invention. The sensor ceil shown io Figure 2 ooerat 
es in a ' transient detection' mcde id which a time ccDSta.nt determined b 
y, for example, the valoe of capacitance arising frGm an electrode fecei 
ving a DM sample fcr ident i f ica £ ico, is used tc identify the sample. 

In the sensor cell 4 shewn in FignreZ, a switching transistor T7 is c 
copied tc the electrode 10 and a node F provided between the transistor 
T? and electrode 10 is coupled to the gate electrode oi the thin film tr 
ansistcr Tl. Select line 40.. write line 42, and read line 44 ire provid 
ed for respectircl/ providing select signal V sc j ect , preset signal V prts 
t and read signal V Tt2 & m A multiplex and amplifier circuit 20 is provi 
ded for providing an output signal on output 24. 

Operation of the circuit shown in Figure 2 will be described with icfe 
rence to identification of a DNA sample in solation. However, it should 
he understood that the transient defection circuit shown in Figure 2 ca 
n also be used for fingerprint recognition, in a similar manner to that 
described with reference to Figure 1- In the case of fingerprint detect 
ion, reference electrode 46 of Figure 2 would be constituted hy the surl 
ace of the fingertip and the voltage V ref of Figure 2 would be provided 
by the charge occurring on the surface of the fingertip. 

At the start of an operating cycle the transistors Tl and T7 , which ma 
y both comprise TFT 1 s, are in a non-conducting or OFF condition. The el 
tetrode 10 is arranged as an electrode in a suitable reservoir intc whic 
h is placed the DNA to solution. The DNA can be immobilised and is ther 
efoie received by the electrode 10 and, as a result, a capacitance value 
C A arises between the sample electrode 10 and the reference electrode 4 
6. 

A preset cycle is initiated in which the switching transistor T7 is sw 
itched from a n on- c c n d i c t i ng condition tc a conducting condition b? the 
application of the voltage V se j ect to the gate electrode of transistor T 
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7. Simsi ianeceslv, the preset voltage V Jel is afforded to th? source 
electrode of transistor T7 a o d the read voltage V Jead is afforded tc tb 
e source electrode of transistor Tl. When transistor T7 is switched ON. 

the voltage at node P rises to the level of preset voltage V prcScl and 
wheo the voltage at node P eiceeds the threshold voltage of transistor T 
1, the transistor Tl will switch ON with the current al the output cf ti 
anststcr Tl being a function of the voltage at nede P (the gate electrod 
e of transistor T I ) . 

A read cycle is then initiated by terminating the select voltage Y se lc 
t , causiog transistor T7 tc switch hack to a non-conduct iof or OFF cood 
ition. When transistor T7 is switched OFF, the voltage oo code P reduces 
by leaking away through transistor T7 and the rate or the time constant 
for this leakage to occur depends on the vaine of capacitance which 
is dependeot upon the identity of the DMA sample received by the sample 
electrode 10. As the voltage at the node P reduces in magnitude, there 
is a related decrease in the current at the output of thin film traosis 
tor Tl, which is fed tc the multiplex and amplification circuit 20. Whe 
q the voltage at node P reduces to below the threshold voltage of transi 
stor Tl, transistor Tl switches OFF to further reduce the current fed to 
the noltiplcx and amplifier circuit 20 tc that cf a Icaiage current flc 
wing through transistor Tl . It wilt be realised from the above Rescript 
ioa that transistor Tl is used as a digital switching transistor whereas 
the transistor Tl acts as an analogue voltage tc current converter. Th 
ereforc, by monitoring the current at the output of transistor Tl, which 
is dependent oo the value of capacitance C A , the identity cf the sample 
received by the electrode 10 can be determined. 

For ose as a biosensor, pairs of soch sensor cells, as shown in Figure 
2, may be provided, one cell of a pair actio* as the sample cell and tb 
e second of the pair acting as a r c f c ; c o c e cell in which n c reaction has 
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occurred. 

When the sensor cells shown in Figuies I and 2 are Ur use as chemical 

or b i o s € o s o r s , lor example a DNA seoscr, the chemical or bicmaierials t 
o be identified most first be written into the cells and onto the refere 
nee electrodes. This can be regarded as a write phase for the ceils aod 

preferably occurs when the devices are fabricate^. Inkjet heads may co 
DveoicDliy be used tc deposit the chemical or biomatcrials aod depositio 
b ooto the electrodes may be assisted by electrodeposition io which a ch 
argc is applied tc the electrode so as to attract the material being dep 
osited to its desired deposition site". 

Figure 3 shows ao embodiment of a semiconductor stmcture which may be 

used to provide the thin film transistor Tl f the electrode 10, and tbe 
reference capac itor Cr . 

The TFT structure cf Figure 3 comprises a layer of polysil icon 48 s opp 
orted by the substrate 36. which, preferably is of plastics or soda glass 

material. The gate electrode 26 is formed over the pulysilicoo layer 4 
S, separated from the polysilicco layer by an insulating layer 50 of sil 
icon dioxide. Passivation layers 5Z, 54 oveilie the gate electrode 26. 

The insulating layer 50 aod the gate electrode 26 are arranged to exte 
ad beyond tbe region of the polysilicco layer 48 to overlie a buried zeg 
ion 56 of metal or doped polysilicon formed cn the substrate 36. Tbe pa 
ssifatioB layers 52, 54 are provided with a well extending down to expos 
c the gate electrode 26 io ao area overlying the buried region 56. The 
electrode 10, which may comprise gold, silver Dr platinum, is formed in 
the well extending down into contact with the gate electrode 26. In this 

manner, the reference capacitor is provided between the beried region 5 
6 and tbe gate electrode 26. For illustrative purposes, the reference 
capacitor is shown in phantom in Figure 3. 

Also, because tbe structure shown in Figure 3 incorporates a TFT and n 
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0 i a silicon s b 5 s i r a t e traosistor. the electrode 10 can be positioned so 
that it is o t f s e t from the TFT without cou Hiding ^ i t b the need to ach 

1 € v c maximum pachiog density co the expeosive silicon substrate material 

The electrode 10 is therefore arranged so that it dees not overlie th 
e gate region! of the TFT. As s o c b , the electrode 10 can be of enlarged 

size tc improve device sensitivity but also the e n c a p s 1 1 a t i c o required 
tc isolate the TFT from the wet environment occurring at the electrode e 
ao be fabricated more easily aod more reliably because there is no reqai 
r erne d t to achieve a high packing density of devices od an expensive subs 
trate. 

It can be Seen from Figure 3 that the structure provides a compact arr 
aogemeot incorporating the thin film iraosistor Tl, the electrode 10, an 
d the reference capacitor Cr. Hence, the structure can be incorporated 
into the steady state detection sensor cell shown in 

Figure 1. Wheo the sample to be identified is received by the electrode 
ID, the value of capacitance C 5 arising between the electrode 10 and th 
e sample, Shown diagr amma t i c a 1 1 y in Figure 3, forms in combination with 
the integral reference capacitor Cr, the capacitance divider circuit des 
crihed with reference to Figure 1, which controls the operation of the T 
FT. 

For the transient detection sensor cell shown in Figure 2 r where the r 
eferen.ee capacitor is not required, tie buried region 56 can be omitted. 

As stated above, a concern with polysilicoo TFT' s is threshold voltage 
Fariaticn. Figure 4 illustrates ao alternative circuit for a sensor ce 
li which compensates for this variation and provides a comparable output 
from the TFT' s across a large area substrate. 

Iq the sensor cell of Figure 4, the thin film transistor Tl is coupled 
via a switch S tc either a constant current supply I $ 0 B r c € o f ao output 
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lice. Ad additional transistor T8, ^ h i c h operates as a switching trans 
istcr, is connected between the giie and drain electrodes of tbin film t 
racsistor Tl , and the reference capacitor Cr is connected between the ga 
te and source electrodes of traos is t cr- Tl - The electrode for receiving 
the sample to be identified (do t sho'so in Figure 4) is alsG coupled to t 
be gate electrode of transistor Tl. The sample capacitance Cs forms, th 
erefore, a capacitance divider with the reference capacitcr Cr f in a sim 
ilar manner to that described with reference to Figore I. 

When transistor TS is turned ON, the gate to source voltage V* GS and dr 
ain to source voltage V DS for transistor Tl will be cqoal. Under such c 
ondi lions, the operational characteristic for transistor Tl is simplilic 
d, as shown in Figure 5. With switch S in position 3 I s , the correal fro 
Q3 the constant current source Source is Mllcd through transistor Tl , w 
hich results in a voltage drop Vj) Srcf across transistor Tl . Because t J a 
DSistoi TS is OtN, (and hence Ygg is equal tc Vp S for transistor Tl) , the 
voltage drop Vjj Sfef appearing across transistc; Tl is stored io the re 
fereocecapacitcrCr. 

Threshold variation in thin film transistor Tl may result: in a shift i 
d the simplified operational characteristic curve (when Vq g is equal to 
Vj) S ) for transistor Tl, as shown in FigBre 6. The'valoe ol the current 
flowing through transistor Tl is constant as it is being supplied Irora t 
be constant current source. Source* Aoy threshold variatioo rill there 
fore resolt in a change in the voltage drop Vrjj^f occarriog between the 
source and drain electrodes of transistor Tl. The voltage V DS j is s 
tored in the reference capacitcr Cf and, therefore, the voltage Yg S bet 
ween the gate and soiree electrcdes of trassistorTI is precharged to thi 
s value. In this way, transistor Tl is preset to a known point on its c 
ba r a c t e r i s t i c . 

If the switch S is no* moved to position s 2" and TS is switched OFF, i 
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Ditiaily the current I fiat o a the output Hoc will be equal tc the c e r r e o 
t frem the constant current supply ^s GBrcc? as it is governed by tbe vo 
It age at oodc P. which io t a i o is governed by the voltage stored on the 
reference capacitor Cr. If voltage scarce V fe j is new pulsed, the voita 
ge at DOde P increases and pulses io sympathy with the voltage V re f- Tbe 

carrent i 0Dt at the output line will also pulse io sympathy with the in 
crease in the voltage at the node P. 

The reference capacitor Cr and the capacitance Cs form a capacitive di 
videi and, hence, the increase in the voltage at node P when the voltage 

source V fe ^ is pulsed will be determined by the relative capacitance va 
Iocs of Ci and Cs. The increase in the output current I oct from its iai 
tial value eqaal to the current from the constant current supply is Durce 

can be measured to quantify the value of capacitance Cs ? which is iodic 
ative of the sample received by the sample electrode. 

It will be appreciated that the switch S nay be provided by solid stat 
e switching means, snch as thin film transistors on t h e s o b S t r a t e 3 6 . 

Figure 7 illustrates a further embodiment of the pr e s e o t i o v e n t i o q whe 
re the sensor can be used as a p8 sensor. The stinctore shown in Figure 

7 is very similar to tbe structure shown in Figure 3, so wherever possi 
ble like refereace numerals ha*c been used to indicate like parts of the 

structure. 

In the structure shown in Figure 7, a well 58 is provided in the passi 
va t i on layer 52 to expose the gate electrode 26. The passivation layer 
54 is provided extendiog as a continuous layer over the passivation laye 
r '52 and the gate electrode 26 in the well 58 to provide a relatively th 
in layer of passivation material 60 overlying the gate electrode. When 
a sample tc be identified in the form of a solution, such as urea or g I b 
cose for example, is placed into tbe well 58 and into contact with the 1 
ayer 60, ions in the solution are located near to the- layer 60 and proto 
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oi . indicated ^ i t b - symbols in Fignrc 1, are absorbed op sarface 62 cf 
layer 60. Because the I a y e jt 59 is t c r y thio tais charge transfers ic ih 
e gate electrode 60 and provides there f c r c a voltage wbicb controls the 
operaticD of the TFT transistor constituted by gate electrode 26, pciysi 
licon region 48 and si 1 icon dioxide layer 50. The charge created io the 

layer 60 bj adsorption of the ions onto tbe surface 62 is related to th 
e pH of tbe solution deposited into the Fell 58. Hence, by monitoring t 
he output from the TFT tbe substance in solution can be identified. 

The aforegoing description has been given by way of example g n 1 y and i 
t will be appreciated by a person skilled in tbe art that modifications 
cao be made without departing from tbe scope of the present invention. 

For example, the seosoi cells have been described with reference to de 
tection of chemical or b i oma t e r i a I s in liqaid form. However, it should 
also be realised that the sensor cells may be used tc analyse fluids otb 
er than liquids, such as gases. 

Furthermore, the present intention hs been described with reference to 

one Sensor cell being used to analyse a particular chemical or biomater 
ial sample. However, as the TFf s can be reliably fabricated into very 
large area arrays in comparison to silicon substrate devices, the matrix 

of sensor cells making up the % ens or may be provided with several sen so 
r cells, each having a particular DNA string written onto the reference 
electrode. If such cells are arranged in spaced relationship across the 

array, the ontput signals from these seosor cells having a common refc 
reocc material, such as a DNA string, written onto the reference electro 
dc may be averaged by appropriate circuitry so as to provide enhanced ac 
curacy of analysis. The analysis circaitry may also be fabricated on tb 
e substrate osing TFT' s . Th c r e f o j e , i d essence, tbe senscr may be pjovi 
ded with a oomber of 'duplicate* sensor cells, each arranged tc identify 

tbe common DNA string. This is made possible through the use of TFT' s 
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1. Abstract 

A senscr cell comprises receiving means, which may be in the form of a 
a electrode 10 coupled to the gate electiodc of a this film transistor T 

1. In one form of the invention a voltage supplied to the gate electrod 
e of the transistor Tl via a switching transistor T7 is controlled in de 
pendeoce upon the value cf capacitance arising at the electicde from 
receipt cf z sample for identification. Thus, the operation of transist 
or Tl can be ssed tc identify the sample received by the electrode 10. 

2 . Represeotat i ve Drawings 
Fig. 2 



